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CONTINENTAL DEFENCE JS AVRO AIRCRAFI'S BUSINESS 


Qu 


In RCAF operational multi-squadron service in Canada, squadrons 
of CF-100s will begin duty with NATO forces in Europe by 1956 


DROGUE PILOT RIDES RED 


To practice collision course interception—the new one-pass 
radar-controlled attack technique—the RCAF needed “‘something fast and high to shoot at”. 
Avro Aircraft supplied modified CF-100s which tow specially designed drogues attached to 
12,000 feet of cable. The planes are painted a vivid fluorescent red so they won’t be mistaken for the target. 
Practicing this new collision course attack or the grim business of repelling enemy planes, 
Avro Aircraft’s CF-100s are the mainstay of Western Hemisphere defence. Men of the RCAF patrol 
Canada’s northern approaches on a ’round-the-clock alert in these mighty all-weather night interceptors. 
Avro Aircraft’s CF-100s add deadly striking force to the air defences of the free world. 
No other all-weather night interceptor in service today can equal them for power and range. 


AVRO A/SRCOCRAFT LIMITED matron, canava 


MEMBER; A. V. ROE CANADA LIMITED & THE HAWKER SIDDELEY GROUP 
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Basic Power for 
the Royal Air Force 








The Percival Provost Basic Trainer is one of the wide variety 
of both fixed-wing aircraft and helicopters, powered by 
Leonides engines, now in service with the Royal Navy and 


the Royal Air Force. 
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LOW COST-—SMALL SIZE 
LOW BATTERY DRAIN 
MOBILE RADIO TELEPHONE 











On airfields, in dockyards, in civil engineering 
and industry, operations reach their peak of speed 
and efficiency with the Pye “ Reporter ’’. All mobile 
personnel over a wide area can be contacted instantly 
through this compact and economical equipment which 
is quickly fitted to any vehicle. Control is simpler and 
swifter because wasted time and misunderstandings 
are eliminated. The Reporter enables four vehicles to 
do the work of five. 


Pye Telecommunications are the largest suppliers 
of commercial 2-way radio in Europe and supply 
over 75% of British requirements. 


Telecommunications 


CAMBRIDGE 





Pye Canada Ltd. 


Pye (New Zealand) Ltd. 
Ajax, Canada 


Auckland C.!., New Zealand 


Pye Radio & Television (Pty.) Ltd. 
Johannesburg Pye Limited, 
South Africa Mexico City 


PYE LIMITED -- 


Phone: Teversham 3131! 


ENGLAND 


Pye (Ireland), Ltd. 
Dublin, Eire 


Pye P 


ty., Led. 
Melbourne, Australia 


Pye Limited Pye Corporation of America 
Tucuman 829, Buenos Aires 270, Park Avenue,Building A 
Argentina New York 17. N.Y. 


ENGLAND 


Cables: Pyetelecom, Cambridge 


CAMBRIDGE -:-: 








ROYAL 


Schiphol-Zuid 


is the first versatile turboprop airliner for short 


to medium range traffic. 


. 


SAFETY COMFORT ECONOMY 


It is powered by two of the world’s most reliable 
propeller-turbines, the famous 1600 shp “ Dart” 
RDa6 MK.5I1. 





PIONEERS IN THE PAST 
PIONEERS IN THE FUTURE 





WILL SPAN THE WORLD AGAIN 


NETHERLANDS AIRCRAFT FACTORIES FOKKER 


Tel. addr.: FOKPLANES 


















AIRCRAFT SEAT-BY Shorts 


The problem of the speedy conversion of a 

passenger airliner for carrying freight has now been solved. 

In association with British European Airways, Shorts 

have developed a seat which will be fitted to BEA’s new 

\ Viscount 802 fleet (although suitable for many other 
aircraft) which has every feature for passenger 
comfort and, at the same time, meets 
the new Air Registration 

. Board requirements. 

a It can be folded to one 


side simply and quickly 





to permit the carriage o! 
freight without sacrifice 

of passenger comfort 

or increase in weight. 

The new Shorts seat 

gives airline operators 

the passenger/freight 
flexibility which they need 
ia for economical running. 


Ad if you have an aircraft 
—Z seat provliem Shorts 


<C" ZF can solve it for you 

















Adjustable back, of course. Side of seat can be adjusted Tray table fixed independently Folding the seats to one 
Centre arm rest also movable. outward for extra roominess. of seat in front. side is a simple matter. 
Fits snugly into back of seat. No tools needed. 


SHORT BROTHERS & HARLAND LTD., QUEENS ISLAND, BELFAST, N. IRELAND. The first manufacturers of aircraft in the world 
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RAIN IN 
WINDSOR AT 


Accurate local forecasts of this type are one of the many 
applications of meteorological radar. The Decca Type 41 
Storm Warning Radar is now in regular use for this purpose 
at the Meteorological Office in Kingsway. The Type 41 can 
detect storms up to a range of 250 miles dependent on the 
height of the storm heads, whilst the Type 40 provides an 
adequate coverage up to 120 miles radius. 

Decca Radar Limited, pioneers in this field, are able to offer 
specialist advice on this and other applications of radar to 
meteorology. Storm Warning Radar is the subject 


of a fully illustrated brochure, available on request. 


This actual picture, [taken at 
the Meteorological Office 
from the Decca Type 41 Radar 
installed at the Air Ministry, 
Kingsway, shows heavy storms 
moving across the English 
Channel—on the 150 mile range 
scale. 





Storm Warning Radars Types 40-41 


FOR LOCAL AND LONG RANGE DETECTION OF PRECIPITATION 





DECeEA RADAR Lie t.%. 2. 8° £4.88 @. 08! 2 Bee ee ee 


® DR 22 


























Preparing for tomorrow 





TYRES, WHEELS & BRAKES 


Now fitted to most of Britain’s 
leading civil and service aircraft. 


COMPRESSORS 


3,000 p.s.i. compressors for high 
pressure pneumatic systems. Mks. I 
and II are supercharged but a nor- 
mally aspirated type is available. 


THERMAL ANTICERS 


Electrical heater circuits sandwiched 
between rubber plies made for direct 
attachment to metal surfaces. 
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FLEXIBLE PIPES 


Low, medium and high pressure 
types. Working pressures up to 
4,000 p.s.i. 


MAXARET ANTI-SKID UNIT 


Gives maximum braking at all times, 
obviates skids, prevents tyre damage. 


RUBBER ACCESSORIES 


Mouldings and _ extrusions in 
natural and synthetic (including 
silicone) compounds. Design and 
development of non-standard com- 
ponents can be undertaken. 





meets the needs of today! 


DUNLOP RUBBER COMPANY LIMITED (AVIATION DIVISION) - FOLESHILL - GOVENTRY - ENGLAND 
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ABREAST OF DEVELOPMENTS... 
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SVENSKA FLYGMOTOR AKTIEBOLAGET - TROLLHATTAN 






















IN A FAST-MOVING QUARTER CENTURY 





It’s a long step from the radial reciprocating engines, with which 
Flygmotor started its career, to today’s turbojets. But Flygmotor 
has consistently kept pace with developments in the aircraft engine 
field—supplying practically all the power plants used by the Swedish 
Air Force during the last twenty-five years. 


Thus the first transsonic military aircraft to be put into 
service in Sweden is powered by a Rolls Royce Avon 7 engine built 
by Flygmotor. This is the versatile J-32 Lansen, employed 
by the Air Force both as a deadly tactical-support weapon and an 
all-weather fighter. 


The list of famous engines built by Flygmotor for Swedish 
needs includes the de Havilland turbojet Ghost and Goblin engines— 
used in airframes supplied from Britain as well as in Swedish air- 
craft. While manufacturing aircraft engines under licence, Flyg- 
motor has added some notable refinements from its own research. 
At Trollhattan, in addition to the modern plant, with shops extend- 
ing deep underground, Flygmotor has extensive research and develop- 


ment facilities for all types of aircraft power plants. 


SWEDEN 











Bias Sina cette nin 


have chosen 


The Lifeline " MARCO wi? 

of Communications Radj “ 

is in capable hands = at eh 
Navigational 


Aids 


Planning & Installation of Airport and Airborne Systems 


MARCONI'S WIRELESS TELEGRAPH COMPANY LIMITED - CHELMSFORD - ESSEX - ENGLAND 
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microlambda 
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Via F. di Savoia, 





Rome 


ambobda 





Microlambda’s products 
include : 


military radar for 
detection 
acquisition 
fire control 


for land and 
naval use 


x 
civil navigation radar 
* 
echo D/F equipment 
echo sounding equipment 


microwave radio links 
& 
industrial electronic control 
systems 


electronic devices for railways 


@ 
measuring instruments 


Plant at Fusaro (Naples) | 









CONTRAVES UTALIANA 











CONTRAVES ITALIANA SpA 
LUNGOTEVERE DELLE ARMI, 12 
ROME 





CONTRAVES “F900” DIRECTORS: 


Readiness for action 

Operation in snow, rain, intense cold and heat without adjustments or 
abnormal maintenance work being required 

High precision 

Extreme lightness 

Ruggedness ; transportable over cross-country terrain without damage 








PARALLAX COMPUTER . 


between search and fire control radar 

















“THE BAT” COMPLETE TEST EQUIPMENT 


A Director for light anti-aircraft batteries under all for use of NATO repair depots for Contraves electronic 
conditions of visibility components 
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S.N.C.A.N. 12, Rue Béranger, Chatillon s/Bagneux (Seine) ALE 57-40 
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FIAT G 91 


Power plant: 
Bristol Orpheus 
Light fighter 

for tactical support 


FIAT AVIAZIONE 


Fiat's New Jet Aircraft 


FIAT G 82 FIAT F 86 K 


Power plant : : (North American 
R.-R. Nene RN/6/21 A Aviation licence) 


Elementary and combat trainer Power plant: 
General Electric 


J-47-GE-17/B 
All-weather fighter 


JET ENGINES: 


FIAT GHOST 48 MK 1 (de Havilland licence) 
ALLISON J-35-A-29 (Allison licence—parts) 
GENERAL ELECTRIC J-47 


(General Electric licence—parts and overhauls) 


CURTISS WRIGHT SAPPHIRE J-65 
(parts for USAFE) 


D.H. GOBLIN (de Havilland licence) 


FIAT-DIVISIONE AVIAZIONE 
Corso G. Agnelli 200 - TURIN (Italy) 
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-.O. COORDINATES AIR DE E SYSTEI 
Ministerial Meeting of the Noth Atian:: O in mid=Decembe appio\ ed the seit ing up of a co~ 
Air defence wi!l henceforth be divided 


nated air defence and radar waining sys*em for Western Europe 
sectors’ (1) Norway and Denma:k h headquarters at Oslo; (2) in Low Countries, Germany and 
with headquarters at Fonte nebleau; (3) Italy, Turkey, Greece and the Mediterranean, including 
with headquarters at Napies, (4! the Ur:ted Kingdom. The four regions will not be under the direc 
o of Supreme Headqua ters “AI ed Powe's ope, but all matters such as the siting of radar installa 
| be coordinated by the fatre 
NCREASES GUIDED MISSILE APPROPR 
ited States defence budget for the 1 57 fiscal year will total $35,400,000,000, o: $1,000,000,000 more 
t defence expenditure, Defense Secretary Charies E. Wilson announced on December 20th. The 
e will be used for the de of ¢ led missiles. Wiison also added that new inventions would 
sible the construction of a ugh he gave no defai!s 
SH CABINET 
inicte { Defence S Waiter Moncki On 


ments concerned with aviation in | iw B sh Cabinet - 
ously Minister of Labour are ' na! ice), Secretary of State fc Nige! Birch (previously Min 
darold Watkinson ier!y Parliamentary Secretary 


Works), Minister of Transpo d Kviatior 
Orne M nistry of Labou and Nai »e ¢ and M Si - Fi re. rowe Aubrey rOnes 


= 3 ADMINISTR 


o succeed 


has appointed 
atistactory 


who was asked to pecretary of Commerce beca 
had been Deputy Administrato 


g by the Internationa’ Civi! Aviation Organiza 
lt was attended by representatives of 18 
es and 11 international organizations (1.A.T.A 

Ihe Conference agreed on its constitution as 
prepared a draft multilateral agreement on intra-European non 
ad service. O’her subjects « © luded the interchange of aircraft, helicopter services and helipo 
1 jecided by a large majority that the time was not ripe 


r erc 
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Chamber of Commerce 
rent organization to meet or 


coordinario E per scneaqulied el im was aeci 
> 1e present system of bilateral agreements could be improved by c 


2 undergo ce base at Land 


seven pilots for the futu 
sear Munich 


1 IN BUSINESS FLYING 
1g to figures published by the U.S A\eronot Administration, busines: flying accounted for 43% 
he heduled airlines and the C.A.A. itself. This is an increase of 


| flying in 954 
he 1953 figure 


oystom has ordered se Dougias DC~-8 jet transports for delive the first quarter of 
‘tien has co! a > af 1960) to a total! tue or more fhan $27 000,000. 


m INTERAVIA's world-wide news service, including INTERAVIA AIR LETTER, the daily international 
roduced without written permission 
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SABENA INCREASES CAPITA! 


Shareholders of the Beigtan air/ime Sabena agreed of an extraordinary meeting to increase the company’s 
cepital from 300,000,000 Be'gian francs to 500,000,000 francs and to amend the statutes to enable Sabena 
te issue foans under State guarantee. Half of the new shares were taken up by an unnamed private financ- 
ing syndicate and the other half by the Belgian and the Belgian Congo Governments, 

AEROJET TO BUILD MOTOR FOR SATELLITE 


Tl ; © | j j ~ ~ - + ; ‘{, > f ¢ § 
The U.S. Navy has awarded o contract to Aerojet General Corporation, of Azusa, California, for construc- 


ion of the rocket moto: for the second stage of the satellite vehicle which is to be launched during the Inter- 


national Geophysicai Yec The first stage of the rocket is to be built by The Glenn L. Martin Company 
Baltimore, Maryland, while the contract for the third stage has not yet been awarded. 


SECOND FOKKER S.34 SENT TO UNITED STATES 


A second Fokker S.14 has been shipped to the United States for demorstration to the defence authorities 
The first aircraft used for this purpose crashed a few weeks ago, killing Fokker’s Chief Test Pilot Gerben 
Sonderman. The official inquiry into the accident did not reveal any structural failure in the aircraft tiselt 


AERO. 45 TO BE DEMONSTRATED IN CANADA 


The BELA Machinery Corp. ‘Canado Lid., of Toronto, is planning to begin a Canadian sales tour of the Czex 
e 


built Motokov Aero 45 ali-meta! business arvcrafi, Price, at $25,000, ts substantially below that of its nec 
ai, the fabiic-covered Piper Apache ($32,000) 


5-57 CONTRACT FOR FORD 


c 4 co N ed { i i. 7 ENO - — Aiiekhia 2 
ne ro d Motor Co Detroit, Mix nigar has been awarded a $265,776, 509 contract fo proauchior of the 
<5 ( i i - 
Jf jer engine T Ww be built in a Government-owned plant i Unicago ro d nas produc ed this mode 
Qe 


engine before. 't was de ped by Pratt & Whitney D 


WORKSHOP BRIEFS... . 


Pm 


mvision of Unitea Aircraft Corp Harttord, Toner 


he Dougias DC=7C Seven Seas four-engined long=rorge transport made its first flight on December 20th 
Come? Mark V is the designation of a projected long-range version of the well=known British commercia 

jer transport. Designed fo: non=stop Atlantic service, it would have four Rolls-Royce Conway bypass e! 

gines to be mounted in separate pods ut der the wings The Rolls -Roy¢ 2 Conway is expected fo deliver a 
fe hrust of between 18,000 and 20,000 ibs. after development, according to London sources, * A new 


ersion of the Vickers Viscoun? fou “turboprop transport designated Viscount 810 D, has been ordered by Cor 


tinenta’ Air Lines. |* w have accommodation for 52 first-class passengers and will be delivered initially 


with Roiis-Royce Dart RDa.7/) propelier turbines of 1,325 e.h.p. each, which will give a cruising speed of 
360 m.o.h. pius Late; ii planned to replace the engines with Dort RDa. 8s, which wiil increase the cruis 


ng speed to 400 m.p.h. Ati Viscounts supplied originally with Dart RDa. 8s will be designated Viscount 840 


Ai English Elect P. | twin-jet supersonic fighter is shortly to make an attempt on the worid speed record. 
This aircraft is to have two Rc Royce Avon turbojets instead of the A.S. Sapphires used hitherto, Con 


struction of a pre=production mode: of the Piasecki YH=16B twin-rotor helicopte: has begun. A successor to 


the YH- 16A, if iS pOowe ed by two Allison T=56 gas ful bines 3,750 $.M.P. eacn} and is to be built i quantity 


for the U.S. Aiv Force and Army hree pre=production models of the Beil XH=40 military helicopter (w th 
Lycoming XT-53 gas turbine, are to be built for flight testing, foliowing the recent demonstration of a | 

e mock-up. The manufacture ate that the six=seat helicopter has an operating time of 1,000 hours between 
basic overhau The Glenn L. Martin Co. has developed a hydro-ski device for flying boats to reduce 


the shocks suffered during rough water take~olfs and alightings. A hydro=ski of this type has been tested 
the past three months on a Mo Aarine [wo prototypes of the MS. 760 jet touring aircraft are under co 
ction at the Morane-Sauitnie: works. They will be completed by the spring of 1956. fhe Royal Aircraft 
Establishment, Farnborough, has developed a new high-altitude research rocket, reportedly some 25 ft.. 
length and fitted with a solid-propeilant rocket motor. It is to be tested at Woomera in Australia in the 
second half of 1954 Gienn Martin has received a de 


velopmer t contract for an inter=continenta! ba: 
nn 2 3 £ ENN ww; i j i - ~ ao la ; : { : Pa 
missiie with c rar ge oF 2 000 miles INS Ws de A rorce pians 10 develop Ga su race=to-suitace JO 


guided missile with a range of 1,000 to 1,500 miles. 
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Outlook for 1956: Towards New Take-Off Methods 


ie the technical field there is every reason for optimism. Therefore, 
let us take off into the New Year with a discussion of new take-off 
methods... 

A lead in this direction was given on October 25th, 1955, by none 
other than the new United States Secretary of the Air Force, Dr. Donald 
A. Quarles, whose reputation as a scientist and technical expert had 
preceded his appointment to office. 

“,.. We are now entering a period of aviation technology in which 
aircraft of unusual configuration and flight characteristics will begin to 
appear. The Air Force and the other Armed Services have under 
development several vertical-rising, high performance aircraft... The 
Air Force will fly the first jet-powered vertical-rising airplane in a 
matter of days. We have another project under contract with Avro Ltd., 
of Canada, which could result in disc-shaped aircraft somewhat similar 
to the popular concept of a flying saucer... While some of these may 
take novel forms, such as the Avro project, they are direct-line descend- 
ants of conventional aircraft and should not be regarded as supra- 
natural or mysterious. We expect to develop airplanes that will fly 
faster, higher and perhaps farther than present designs, but they will 
still obey natural laws and if manned, they will still be manned by normal 


> 


terrestrial airmen...’ 
* 

There are other experts to be quoted. 

For example, Colonel Markus Burkhard, head of the Swiss Federal 
Air Office in Berne, made the following remarks at the Swiss National 
Air Transport Conference on November 23rd, 1955: by early 1960 the 
first large jet-powered commercial transports will be in service, resulting 
in major changes in air transportation... If Switzerland also decides 
to introduce this new category of aircraft, the first result will be that 
the Swiss airports will have to be enlarged, as the runways available 
today are too short for the take-off and landing of the aircraft types so 
far announced. 


The head of Swiss civil aviation, who has very wide flying and 
technical experience, will certainly not take it amiss if the Editors for 
once do not share his opinion. He had examined the performance figures 
and requirements which the makers of these new aitcraft have set down 
on paper, but apparently was not aware of the attitude to these require- 
ments taken by those most closely concerned. 


Back in May 1955, Fred M. Glass, at that time Director of the Aviation 
Department, Port of New York Authority, gave a guest speech at a 
German airport conference in which he dealt with this subject at length. 
He foresaw the problem that would arise, knowing that the engineers 
would follow the old well-worn path and once again demand longer 
runways for their new, bigger and faster airliners. He did not merely 
warn... he refused to go along! 


As 1954 President of the Airport Operators Council of the United 
States, he had been closely concerned with the question of runways — 
the beginning and end of all ground organization. After detailed study 
the Council had issued the following general recommendations: the 
present standard runway width of 200 ft. should be reconsidered; it 
was probably exaggerated and uneconomic, and a width of 150 ft. 
would doubtless be sufficient. 


America’s airport operators unanimously recommended that Technical 
Standard Order No. 6A, which lays down a maximum runway length 
of 8,400 ft. for intercontinental express airports, should not be made 
more stringent. Manufacturers should be asked to build aircraft that 
can operate satisfactorily within the runway limits laid down by TSO 
No. 6A (and I.C.A.O. regulations). 


The cost of such runways is illustrated by New York’s Newark 
airport, where a single instrument runway “only” 7,000 ft. long cost 


$ 37,800,000. ° 


& 


The beginnings of vertical take-off : Convair XFY-1 Pogo with propeller turbine, an American “tailsitter” (left); Rolls-Royce Flying Bedstead with turbojets, a British V.T.O.L 
experimental vehicle (centre); a French experimental V.T.O.L. device (free flight model of a coleopter) with S.N.E.C.M.A. pulse-jet engine (right). 
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A new period in aeronautical engineering 


The search for new methods by no means comes as a surprise. Exactly 
a year ago, in the January 1955 issue, /nteravia’s New Yeat’s remarks 
culminated in the recognition that “‘a radical change in take-off and 
landing methods” was quite indispensable. The conventional methods 
of tangential take-off introduced by the Wright Brothers more than 
fifty years ago were out of date and belonged in the discard. This was 
the view expressed by Professor Theodore von Karman, the greatest 
aerodynamicist of the age and an old friend of Jnteravia’s'. He added 
with almost exaggerated self-denial, that the “motorist” would have 
the next word. 


In 1955, for once, the motorist, i. e., the engine manufacturer, has 
not let the aerodynamicist and the airframe manufacturer down. 


Whereas until recently aircraft were developed for which there were 
no sufficiently powerful engines available — for example, the Lockheed 
Constitution, the Saro Princess, the French Armagnac—the engine designer 
now almost seems to be ahead of the airframe designer. During the past 
two years, the thrust of high-power engines has almost doubled, without 
any notable increase in structural weight. The power/weight ratio in 
these engines has been improved and their fuel consumption reduced. 
Here is indeed a new age, that has by no means yet come to an end. 


In other directions, too, new land is being broken. 


Visitors to the 1955 Paris Salon will have seen a model of an aircraft 
designated the 941 /n/égra/ on Bréguet’s stand. This aircraft has been 
designed for steep-gradient take-off and landing and is being built in 
prototype form. 


The National Gas Turbine Establishment’s stand at the 1955 Farn- 
borough Display showed a model of the jet flap system developed by 
I, M. Davidson of their staff to enable jet-powered aircraft to take off 
steeply. 


Finally a study of American aviation literature reveals that aero- 
dynamicists in the United States are engaged in extensive experiments 
to improve boundary layer control. 


All this proves that air forces, air transport, airframe and engine 
manufacturers are really beginning to give a slightly freer rein to their 
imaginations and to think of new take-off and landing methods... 
quite simply because the old methods have led them into an alleyway 
from which sooner or later there will be no escape. 


* 


1 cf. Interavia, No. 1, 1955, p. 19. 


“Concrete deserts’”’ : the runways needed for today’s heavily loaded jet aircraft stretch out interminably. The Boeing B-52 Stratofortress eight-jet bomber (with cross-wind under 




















The weaknesses of airports 


If there had been a better concept of town planning in the middle 
of the nineteenth century when the early railways were laid out, the 
engineers of those days would surely have avoided creating the hideous 
railway stations in the centre of large cities which are today the greatest 
obstruction to traffic. They would have tried from the beginning to 
build their stations underground. 


And perhaps today’s airport planners will turn in their graves in 
fifty years’ time when steep-gradient and vertical take-off are taken for 
granted. This applies to both civil and military airfields. Yet in 1956 
the demand is still for longer and longer runways! 


A modern airport installation is a nuisance, though at present unavoid- 
ably so. 


Turning to the country with the most intensive air traffic, it will be 
recalled that the U.S. Civil Aeronautics Administration calculated that 
in 1953 roughly 70%, of all passengers and more than 75% of all air 
freight volume was generated by twenty large American cities, none 
of them with less than half a million population. The majority of all 
air traffic therefore takes place between big cities. 


Why is a city airport such a nuisance? It must be situated as close as 
possible to the city, be easy of access by roads that must be specially 
built for the purpose, and must have terminal buildings, aircraft hangars, 
repair shops, engine test beds and the like. With its concrete runways 
and taxiways it covers acres of valuable land and thus represents an 
unredeemable mortgage on a city’s transport system or—in the case 
of small cities—on agriculture. 


In addition every means of transport produces noise—the higher 
its speed the greater the noise—-and the airports situated anywhere near 
a city centre are beating all records in this respect, with no prospect 
of alleviation for some long time to come. 


As the drift from country to town augments from year to year, as 
new towns arise and the existing ones continue to grow, air force staffs, 
civil aviation authorities, aircraft manufacturers, pilots and airline heads 
will very shortly have a hard nut to crack... unless the engineers 


come to their aid. 


Towards new take-off and landing methods 


With best wishes for a happy and successful New Year, the Editors thus 
submit the January issue to their readers. Changes are ahead, and all 
have their part to play in deciding when they begin. 








Wi chee cnetitae Basie 3.3 















iddle 
, the 
leous 
atest 
ig to 


hus 


all 


der 








SS eR OF 
” 2 4 ; 


—_ i 


» 
\L- 











_- 
~ 
_ 








p——_| 
Abbreviations : W = weight, L = lift, T = thrust, R = resultant. 


Two systems for steep-gradient aircraft: 
“venetian-blind” aircraft with turboprop and two propellers tested by 
quez and the Weber Aircraft Corporation of Burbank, California. 
flect the slipstream about 90 degrees downwards during take-off and landing. - 
take-off system for a jet flap aircraft 
Britain’s National Gas Turbine Establishment (cf. Interavia No. 


based on the reports of I. M. 


Artist’s conception of a vertical rising, 


a project under development for the Canada 


being unloaded from its trolley. 


. von Zborowski and the French S.N.E.C.M.A. 
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Joseph L. Velaz- 


Double wing flaps de- 
Right, the 

Davidson and 
55, p. 930 etc.). 





dise-shaped aircraft which could result from 
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: artist’s impression of a future fighter base equipped with piloted 
: coleopters (turbojet and ramjet engines). In the rear another coleopter is 
The aircraft shown are based on the designs of Dipl. Ing. 
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The jet sheet originally emerging horizontally from the wing trailing edge is directed 
downwards after a short run, whereupon the force resulting from wing lift and jet thrust 
supplies a vertical component sufficient to lift off the aircraft. After take-off the jet flap 
aircraft first continues to climb at a steep angle, then the angle of the jet sheet is re- 
duced, and the aircraft goes over into fast climb cruising flight. 


The dernier cri in air transport is the jet aircraft, for which existing 
runways are claimed to be too short. Some airlines have already ordered 
them, and must be applauded for their courage. 


But it is not enough simply to order aircraft, pay for them and prepare 
new timetables. It is not enough to promise trans-Atlantic crossings 
in seven hours and then waste two to three hours on the ground in 
getting passengers to and from the airport. Something must be done 
here. Fine phrases are no longer enough. What is needed is action, by 
authorities and airport planners. 


The dernier cri among air strategists, however, is the demand for 
decentralization or dispersion of units, with aircraft scattered at pumbers 
of new air bases. This promises well! Fresh expropriation of agricultural 
land and a little more jet music for the people living near these many 
new airfields.? 


It should not be assumed that such fears or criticisms are expressed 
frivolously—or that these problems have not been long under considera- 
tion by the aircraft manufacturers’ project divisions. Douglas, one of 
the most progressive aircraft manufacturers in the world, planned 
several years ago to produce a successor to their trusty DC-3. What was 
in mind was an aircraft that could take off and land at a steep angle. 
The designers went even further on the drawing board and projected 
an aircraft with variable angle of attack for take-off and landing, from 
tangential to oblique or even vertical take-off. However, Douglas had 
to abandon the plan at that time, as he had realized, correctly, that such 
a design would need very powerful engines for take-off and landing, 
though it would use only a fraction of their power in cruising flight. 
The idea had to be shelved because the “‘motorist”’ had so far not come 
up to scratch, and there were no sufficiently powerful engines. Today, 
they are available. 


The engineers, however, are now playing with the idea of installing 
auxiliary jets to operate only for short periods, during take-off and 
landing. Others are seeking to improve aerodynamic qualities so as to 
provide better lift. 


The beginning of a new year would seem to be time to advance 
from theory to practice. The U.S. Air Force Secretary has hinted at 
such a change-over, and it will doubtless not be long before his Russian 
colleague makes similar announcements. 


Once again the military must be the pioneers. The task falls to them 
because it is only for arms purposes that sufficient funds are forthcoming 
to solve such a revolutionary problem. It falls to them because once 
again new ground is being broken, and the civilian air traveller cannot 
be expected to risk his life in the interests of technical progress as self- 
lessly as does the soldier. EEH 


* The U.S. National Geographic Society announced in Los Angeles recently that ‘“‘new 
jet aircraft with afterburners generate 150 decibels of sound, equivalent to 1,500,000,000 
people talking at once. ..’’ That’s half of the world’s population! 
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Steep-Gradient Aircraft — A Military View 


BY INTERAVIA STUDY GROUP 


The military have conceived a grudge against 
long concrete runways and more generally 
against tangential take-off and landing. The 
conventional ground organization, having 
already devoured billions of dollars, has 
become too demanding a mistress. As for 
commercial operators, there is still too much 
to be done in the present field of development 
for them to be concerned yet about vertical 
take-off. For long they have had the helicopter 
comfortably in the back of their minds when 
thinking about the future. At best, with the 
increase in the power/weight ratio of new 
power plant and the appearance of new, as yet 
undeveloped, techniques such as the “flying 
bedstead” or swivelling turbojets, thrust 
reversal or jet deviation, they are beginning to 
envisage a different future founded, eventually, 
on the general application of revolutionary 


methods of lift. 


In Western Europe alone, the N.A.T.O. 
countries have spent nearly $1,400,000,0001 on 
providing ground facilities for the flying 


1 cf, “‘N.A.T.O., the First Five Years,’’ by Lord Ismay. 





Three take-off and landing methods: today’s normal 
tangential take-off and landing (TTOL) need runways 
up to 10,000 ft. long. Tomorrow’s aviation will use vertical 
take-off and landing aircraft (VTOL). Steep gradient 
aircraft (OTOL = oblique take-off and landing) will be 
used as interim equipment. 


equipment now available. Admittedly, at the 
time when this expenditure began, Western 
Union and later N.A.T.O. were planning a 
conventional defence system backed if neces- 
sary by indirect aid from the U.S. Strategic Air 
Command in the form of atomic attacks on the 
enemy’s sources of power. But at the Lisbon 
conference in 1952 the statesmen turned out 
their pockets and explained to the military 
that despite its population of 384 millions the 
Atlantic Alliance would never be able even to 
align a sufficient number of large ground units 
to present the East with a serious problem, 


much less equal it in strength. Despite the 
$475,000,000,000 gross national income of the 
Western coalition, or perhaps because of this 
wealth, there could be no question of mounting 
conventional military forces capable of dis- 
couraging aggression, much less winning a 
war. Two years later Field Marshal Lord 
Montgomery, acting as herald for N.A.T.O. 
and its strategy, announced to the world that 
the West would answer any attack, conventional 


or atomic, with atomic weapons. 


Thus, within the space of a few months, the 
military problem of defending Europe, and 
more generally the Western world, was 
catapulted from the conventional to the revo- 
lutionary, from TNT to the atom bomb. Arms 
development, however, could not change over 
so rapidly. In fact, neither the military as a 
whole nor the engineers as a whole could 
easily adapt themselves to this revolution in 
strategy and tactics. The former began to 
blame the latter for not supplying them with 
the instruments for the new form of warfare. 


The engineers replied that they had never been 


“Zero length launching,” a combination of catapult and rocket take-off, provides only a partial solution to the air base problem. Originally developed for pilotless remote-controlled 
bombers (right, a U.S. Navy Chance Vought SSM-N.8 Regulus), this method can also be used for piloted fighters and ground attack aircraft (left, a U.S.A.F. Republic F-84G 
Thunderjet). These aircraft would evacuate their bases on receipt of the first warning, but must still land on conventional runways. 
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The SE.5000 Baroudeur built by France’s S.N.C.A. 


asked to solve such problems... Yet, ten 
years have passed since Hiroshima and Naga- 


saki. 


It is only in very recent years that earlier 
research, begun rather because of its scientific 
interest than with a view to providing a 
military instrument suited to the new con- 
ditions of warfare, has been resumed, encour- 
aged and speeded up. Neither the Convair and 
Lockheed V.T.O. designs, the Rolls-Royce 
experiments, nor von Zborowski’s work on 
coleopters were originally undertaken with the 
object of protecting the air arm from massive 
atomic blows. Their primary interest was in 
exploring a field opened to them by the increase 
in the power/weight ratio of power plants. 
Today, however, the strategists are turning to 
the engineers and asking them to speed up 
development of these new technical concepts, 
as they see in them an answer to their problems 
of vulnerability on the ground. But does 
vertical take-off and landing really meet the 
strategists’ needs ? Before this question can be 
answered it should first be asked just what the 


military want. 


The question of risk 


Study of the conditions of aero-nuclear 
warfare accords the question of “risk” a greater 
importance than it has ever had before. At one 
time losing a war meant losing a province. 
More recently, in the war of extermination of 


Low pressure tyres on ordinary undercarriages can also enable concrete runways to 
be dispensed with and thus help to improve the mobility of tactical units. Here a 
Dassault MD.450 Ouragan fighter-bomber with 


VOLUME XI — No.1, 1956 


Messier twin-wheel undercarriage. 


1939-45, it meant risking the annihilation of 
millions of human beings and the destruction 
of part of the national potential. Yet experience 
of the past ten years has shown that a hardwork- 
ing, courageous nation can recover fromeven the 
vast damage caused by such a war. Tomorrow, 
launching an atomic war will entail much more 
serious risks. In fact the following dilemma 
arises (which is one of the military reasons for 
the present political status quo): either the 
aggressor is certain of being able to destroy all 
his adversary’s means of retaliation with a 
single blow, and the risk is therefore acceptable; 
or he is not certain of this and cannot engage 
in atomic aggression since the risk is too great. 
At present the combat equipment which 
attacker and attacked on both sides of the Iron 
Curtain would use are aerial. Making this air 
equipment, whether for attack or for retaliation, 
invulnerable on the ground is one of the essential 
means of discouraging atomic aggression from the 


air. 


When inter-continental missiles with atomic 
warheads, capable of being aimed accurately 
and of being launched from underground sites 
in the Rockies or the Urals have been perfected 
and are available in large numbers, the means 
of retaliation will have been made invulnerable 
on the ground. Methods of satisfying expan- 
sionist appetites that will then remain will be 
political action, economic attraction, local 
agitation and, most probably, all three com- 
bined. 


One of the U 








A. du Sud-Est takes off from unprepared grass fields —thanks to its taxying trolley with low pressure tyres —and lands on skids. 


However, the pilotless supersonic missile 
with a range of several thousand miles and, 
above all, capable of hitting a given target 
with certainty is not yet here. Today the 
military’s first preoccupation is to protect the 
air arm with which they must at present content 
themselves—because they failed to ask the 
engineers to develop another for them—from 
an initial aero-nuclear attack whose first and 
foremost target it would most probably be. 
There are three principal means of achieving this end: 
dispersion, burial underground and mobility. 


Vertical take-off aircraft and dispersion 


The aircraft now available are certainly not 
suitable for dispersion. If dispersed around 
existing airfields so that they could use their 
runways, they would need taxiways running 
to some ten miles per squadron. If they taxied 
along these routes on their jets they would 
substantially reduce their flight range. If they 
were towed to the runway, take-off would be 
slowed down and ground handling compli- 
cated, 


The more demanding a given type of aircraft 
is in the matter of ground organization, the 
more costly it will be to reduce the number of 
aircraft using one base. At the one end of the 
scale, the vertical take-off and landing aircraft 
is the best suited to life in isolation, since it 
needs “zero ground organization”, and the 
cost of maintenance and administration is no 


.S. Air Force’s McDonnell RF-101A Voodoo sonic-speed photo-reconnais- 
sance aircraft (two P & W J-57 turbojets; equipped for in-flight refuelling) completes 
a parachute-braked landing at the McDonnell airfield at St. Louis. 









[V.T.O.L. | 





higher than for any other type of equipment. 
An aircraft such as the SE.5000 Barondeur also 
has certain advantages. As it needs no concrete 
runway—but only a field Jarge enough for its 
tangential take-off and landing—it could have 
been an ideal aircraft to equip extremely light 
units of say, four or five aircraft, deployed in 
fields sufficiently scattered never to present a 
target “worth” a high-power nuclear weapon 
(H-bomb for example). Aircraft with low- 
pressure tyres, such as those provided for 
Allied 


attack aircraft or certain assault transport air- 


under the programme for ground 
craft, have the same qualities. Ramps or 
catapults for take-off and arrester barriers for 
landing are other possible, though less happy, 
solutions. Less happy because, although the 
ramp or the catapult eliminate the need for 
runways and the heavy expense they involve, 
they still necessitate installation of special 
equipment at each base, even if very few aircraft 


are stationed there. 


Thus the V.T.O.L. aircraft appears to be the 
best solution to the problem of dispersion. But does 
it really need to be truly vertical in take-off and 
landing ? Is it really essential that the bases on 
which the atomic air forces are dispersed 
should be so small? It does not seem so. Or 
rather the question should be expressed thus: 
what concessions must be made in order to 
obtain true V.T.O.L. aircraft? If, for example, 
by accepting oblique take-off and landing, or 
even tangential departure and return (provided 
it is limited to a few tens of yards or even to 
one to two hundred yards), the military user 
could more rapidly obtain high performance 
aircraft, the choice would be clear. Though 
long concrete runways cannot be camouflaged 
or reduced in value as targets through dis- 
persion of their aircraft, it is practically never 
necessary to go to the other extreme and insist 
on pure V.T.O.L. aircraft when aircraft that 


Nylon nets, known as “rabbit-catchers,” can stop “runaway” aircraft at the airfield 
boundaries; a D. H. Venom caught in the net at the Swedish night fighter base of 


Viasteras after a brake failure. 











S.N.E.C.M.A.’s thrust reversal system (fitted to the jet 
pipe of an ATAR 101 turbojet) delivers braking thrusts 
of more than 50 % of the rated thrust (cf. Jnteravia No. 8, 
1955, p. 596). 





Experimental version of a thrust reverser for the Pratt 
& Whitney J-57 turbojet to be fitted in the Boeing 707 
commercial (and military) transport. The installation 
being tested during taxying. The tufts of yarn reveal 
the flow of exhaust gases with reverser in operation. 


can take off and land on small flat (or almost 


flat) surfaces would probably meet the case. 


Lockheed and Convair, for example, have 
flown very interesting experimental machines 
which have enabled the future possibilities of 
vertical take-off and landing to be investigated. 
make them 


But their turboprop engines 


developed by the Convair 


unsuitable as combat aircraft. Jet-powered 
devices based on the techniques illustrated in 
the Rolls-Royce “Flying Bedstead,” the National 
Gas Turbine Establishment’s “Jet Flap,” the 
S.N.E.C.M.A., Boeing and other jet deflectors, 
Zborowski’s designs will replace the experi- 
mental turboprop machines. The new equip- 
ment is so complicated that it will take quite 
a long time to perfect. It could probably be 
provided more rapidly if the military were less 
demanding and were content with oblique 
take-off instead of insisting on V.T.O.L. In 
this case the problems of stability at low speeds 
would perhaps be less difficult to solve. By 
using a swivelling propeller it would be 
relatively easy to obtain a machine capable of 
lifting off in a short distance and completing 
the take-off in a conventional manner at an 
altitude sufficiently high to avoid natural 


obstructions. 


Going underground 


The Swedes and the Swiss have constructed 
underground installations to protect their air 
units on the ground. In Switzerland such 
shelters could be built, at relatively little cost, 
into the sides of the mountains. However, they 
have been designed to provide protection from 
the heaviest TNT bombs, not from the effects 
of atomic explosions. Today the atomic threat 
limits the efficiency of this procedure. To pro- 
vide protection against even a ten-ton TNT 
bomb needs more than 150 ft. of earth. But in 
atomic warfare, the contamination of hundreds 
of thousands of cubic feet of ground and the 
falling of débris on to the approach roads to 
the underground shelter would create a new 
defence problem. It is also estimated that to 
construct an underground shelter for some 
thirty aircraft with a 30-ft. concrete roof would 
cost more than $8,500,000. And even then 
these aircraft would not necessarily be freely 
utilizable since, if they escaped destruction, 


New methods of braking the landing run by means of ground equipment have been 
Division of General Dynamics for the Convair F-102A 


sonic-speed delta-wing fighter: an arrester device with nylon net and steel cables is 
attached to two 60,000-lb. chains which are dragged over the runway and cut the 
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aircraft’s landing run to less than 600 ft. 
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(centre) and drags along the two braking chains (right). 





1. — PARTIAL SOLUTIONS FOR TAKE-OFF 


1.— Rocket-Assisted Take-Off: Valuable improve- 
ments have been made in the matter of weight and 
smoke formation (which hampered take-off in formation). 
Above all, the cost of rockets has been substantially 
reduced, so that they can now be used even for training. 
A 145-lb. R.A.T.O. rocket delivers roughly 1,000 Ibs. 
of thrust for 15 seconds. 


2. — Catapult-Assisted Take-Off: Heavy, virtually 
immobile steam or electrical catapults have been 
abandoned for land use, but new lighter systems could 
be found, in particular in conjunction with R.A.T.O. 
Mention may be made of the launching ramp for aircraft 
such as the F-84 Thunderjet and the truck-mounted 
launcher for the TM-61 Matador guided bomber. The 
latter enable units to be not only dispersed but also 
rapidly moved from one place to another, and can be 
used for both single and group take-offs. 


ll. — PARTIAL SOLUTIONS FOR LANDING 


3. — Friction-Braked Landing: Landing on skids 
could be used above all in combination with catapult 
take-offs. Beth methods could help fill the gap before 
the introduction of fully developed vertical or oblique 
take-off aircraft. On sand or snow, skid landings are 
technically preferable to wheel landings. Low pressure 
tyres can also shorten landing runs and thus contribute 
to the mobility of units (in particular of ground attack 
aircraft), provided that the bulkier wheels required can 
be retracted into the restricted airframe. 


4. — Parachute-Braked Landing is used to an 
increasing extent in heavy combat aircraft, whose 
landing run can thus be reduced by 20 to 30%. 


5. — Thrust-Reversal Landing: Devices for revers- 
ing the thrust of jet engines have been developed 
during recent years by Professor Ackeret of Zurich, 
the French engine firm of S.N.E.C.M.A. (licences 
granted to Aerojet, U.S.A., and Bristol, U.K.) and the 
American firms of Boeing, Douglas, Fairchild and 
Marquardt. It may be expected that most combat air- 
craft—and all commercial jet transports—will have 
thrust reversal systems within five years. 


6.— Arrester-Gear Landing: Fixed arrester systems, 
such as are used on board aircraft carriers, can also be 
employed at land bases to shorten the landing run. 
Examples are the Arba/léte (Fieux, France), the Royal 
Navy’s arrester cables and the recent nylon net and 
anchor chain system (Convair, U.S.A.). In particular, 
simple nylon nets (without anchor chains) could catch 
all run-away aircraft at the airfield boundaries and 
preserve them from.damage, so that numbers of 
smaller emergency fields could be used as fighter- 
bomber bases. 





REVIEW OF METHODS 


lll. — FULL SOLUTIONS FOR TAKE-OFF AND 
LANDING 


7. — Boundary layer control: A detailed report on 
this method, whose advantages have long been known 
but which has been investigated with good prospect 
of success only in recent years, was published in 
Interavia No. 12, 1955. The system has so far been tried 
in a Cessna 170 sports aircraft, the Fairchild C-123 
assault transport, the Grumman F9F Panther and 
Lockheed T2V-1 navy jet fighters, the North American 
F-86 Sabre and F-100 Super Sabre jet fighters. 


8. — Jet deflection: Technically simpler than the 
preceding system, the downward deflection of the 
exhaust gases of turbojet engines helps to shorten 
both take-off and landing runs. The method was tested 
in a twin-jet Gloster Meteor in January 1955 and reduced 
take-off and landing speed by 20 m.p.h. 


9. — Swivelling turbojets: Investigations by 
several designers, including Bell Aircraft Corporation, 
have shown that a turbojet that can be rotated down- 
wards through 90° during take-off and landing can 
reduce ground runs much more substantially than the 
two preceding systems. The engine's full thrust is 
then available for level flight and fast climb (cf. follow- 
ing article). 


10. — High-power wing flaps and propeller power 
plant: This solution, proposed for example by the 
French Louis Bréguet firm and the American Weber 
Aircraft Corporation and incorporated in the four- 
engined Bréguet 941 /ntégra/ and the WV-1 experimental 
aircraft with two propellers driven by a single turboprop, 
consists of diverting the propeller slipstream down- 
wards during take-off and landing by means of large 
wing flaps. With this “integration” of wing and power 
plant, the aircraft can take off almost vertically, i. e., 
without run, and land vertically. So far, however, no 
very high airspeeds can be expected. 


11. — Jet flap aircraft: The National Gas Turbine 
Establishment’s aerodynamic system of augmenting 
lift by directing downwards a (controllable) jet sheet 
and modifying the pressure distribution on the basic 
airfoil (cf. Interavia No. 12, 1955) should shortly be 
tested on complete aircraft. According to |. M. David- 
son's calculations, a 70-ton eight-jet commercial 
transport of this design would have a take-off distance 
of only 350 yards and a landing distance of 500 yards. 


12. — Coleopters: This scarcely less revolutionary 
design by H. von Zborowski was discussed in detail 
in Interavia No. 1, 1955. Fitted with a S.N.E.C.M.A. 
R.105 turbojet and a ramjet, the Charancon V/ pilotless 
interceptor coleopter (diameter 5.4 ft., length 17.5 ft.) 
armed with 12 rocket projectiles could climb to 59,000 ft. 
in two minutes and reach speeds of 1,300 m.p.h., 
according to its designer. Service ceiling would be 
65,000 ft., and range (with remote control) 80 miles. 
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An Avro-Canada CF-100 Canuck using the chain landing system. The Canuck’s nose wheel hits the nylon barrier (left), triggers a steel cable that catches the main undercarriage 


they might still be immobilized by contami- 


nation. 


Supposing, however, that underground bases 
did present an acceptable answer, V.T.O.L. 
equipment would, of course, be the most 
suitable. Only the vertical take-off and landing 
machine can “live” both in isolation and under- 
ground. And only burial and isolation together 
provide the maximum protection. Isolation 
enables possible targets to be so scattered that 
they tend to exhaust the adversary’s atomic 
stocks and necessitate operations on too large 
a scale for their preparations to be kept secret. 
The use of underground bases would oblige 
the enemy to use very high power bombs in 
order to immobilize, if not destroy, each air- 
craft in its separate emplacement. Then the 
risk would be that so many big explosions 
would cause so much damage that the survival 
of the nation would be in jeopardy and the 
problem of preserving reprisal air units would 
become of secondary importance. 


Any country deciding on underground bases 
to protect its reprisal air forces from an initial 
enemy blow would have serious difficulties to 
overcome. In addition to the cost of technical 
maintenance for aircraft stationed singly or in 
groups of two or three and the limitations on 
operational efficiency due to such dispersion, 
there would be the expense of constructing the 
underground shelters. Estimates indicate that 
V.T.O.L. aircraft could be housed underground 
under acceptable technical and financial con- 
ditions—at any rate compared with “tangen- 
tial” or even “oblique” equipment. 


Mobility as source of security 


The third possible solution is movement. An 
American expert, examining the effects of the 
possible use of atomic weapons?, came to the 
conclusion that there are only two ways to 
escape an atomic attack. The first—and most 
effective—is not to present to the enemy a 


fixed target or a target worth an atomic bomb. 





® Air University Quarterly Review, spring 1955. 
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The second way, if it is not possible to avoid 
forming a fixed target (runway, barracks, port 
or city), is not to be at the fixed target when it 
is attacked. This apparent “Pallic” wisdom has 
become a profound truth in the atomic age. It 
means that movement (i. e., abandonment of a 
fixed target in time) and warning (to enable 
such movement to be made) may be the two 
conditions for survival for air forces threatened 
by atomic aggression. Movement would have 
the advantage over dispersion and burial of 
keeping the enemy in uncertainty. He could 
never be sure that the air forces he wishes to 
destroy are at the point he strikes. He would 
thus be faced by the following alternative: 
either he would have to attack all the places 
that might possibly be occupied by these 
if he 


selective attack, he would first have to carry 


forces, orf, decided to make a more 
out reconnaissance, thus removing the element 
of surprise without which he could not hope 
to succeed. Movement thus gives the defence 
the advantage of dispersion without all its 
inconveniences, since there is no need to split 
up air units into such small parts and the only 
limit on the number of aircraft in a unit is the 
facility with which they can change bases. The 
basic air unit would then represent the best 
possible compromise between contradictory 
requirements: a small enough unit to be mobile 
and a large enough one in both equipment and 
personnel to be technically and operationally 
efficient. 


* 


Must these air units be equipped with 
V.T.O.L. aircraft in order to be mobile? Not 
necessarily. Once the idea of “point”? bases is 
abandoned, vertical take-off and landing again 
becomes less essential. What is necessary is to 
have the biggest possible number of alternative 
bases, which means that take-off and landing 
areas must be small. Vertical take-off and 
landing techniques become a luxury which 
tomorrow’s ait forces will be able to afford 
only if the cost in complexity and operational 
efficiency is not too high. Protecting a reprisal 
air force from attack is not necessarily a matter 
of vertical take-off and landing. It would 
suffice for this force to take to the air at the 
first sign of aggression, so as not to be at the 
place where the enemy expects to find it. The 
question of return to the ground is of rela- 
tively secondary importance. There is no lack 
of bases, either military or commercial, where 
it could land after the first alert had passed. 


Mobility, on which such hopes would be 


placed, would thus be in two complementary 
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Diagram of a programme for shortening runways in the 
next ten years : runway lengths (in metres) for universally 
applicable systems are shown in unbroken lines and for 
systems used occasionally in broken lines with abbrevi- 
ations in brackets. T/W ratio = thrust/weight ratio; 
BLC = boundary layer control; OTO = oblique take-off; 
RATO rocket-assisted take-off; CATO = catapult- 
assisted take-off; TRL = thrust-reversal landing; OL = 
oblique landing; PBL = parachute-braked landing; 
AGL = arrester-gear landing; VTOL = vertical take- 
off and landing. 


forms. The first would be irregular movement 
from one base to another to keep the other 
side in ignorance of what bases to attack. The 
second would take place after warning had 
been received of an impending attack, when 
aircraft would make use of the warning period 
to evacuate the most vulnerable bases. Vertical 
or oblique take-off aircraft would be of special 
value only in so far as they increase the number 
of bases that could be used both before and 


after initial enemy assault. 


There remains the question of camouflage. In 
the age of guided missiles its effectiveness will 
be greatly reduced. When there is no human 
crew, and the robot missile follows a pre- 
determined trajectory, camouflage will be 
useless except when applied, later in the con- 
flict, to new targets not known to the enemy. 
In future, installations will have to be camou- 
flaged from the reconnaissance aircraft rather 
than from the bomber, and then only if 
atomic warfare continues for some length of 
time, which does not seem very likely in view 
of the scale of destruction that would be 


caused at the outset. 


Ground organization demands 
have reached their maximum 


Development today is towards shorter 
runways, the elimination of concrete runways 
and as soon as possible towards “point” take- 
offs and landings. All the possible means of 
shortening tangential take-off and landing runs 


have been examined and adapted to existing 


INTER TSCOAVIA 





aircraft to fill the gap until the engineers, encour- 
aged by the users, finally design entirely new 
equipment. The long runways now needed are 
the main obstacle to any plans for a wide- 
spread dispersion or for burying such dispersed 
bases under an armour of rock and concrete. 
Though they are less of a handicap if mobility 
is the means of defence chosen, their cost and 
space requirements still prevent them from 
being constructed in sufficient numbers to 


provide adequate protection. 


There are three phases in the war that the 
engineers have now begun to wage on the concrete 


runway. 


1. During the first—present—phase, take- 
offs and landings on small bases are the ex- 
ception. In some cases rockets are used to 
assist take-off and nylon arresters for landing; 
these cut the runway length usually required to 
a half or a third. This phase will last until the 
designers begin to supply a new generation of 
equipment with better lift devices and probably 
with improved ratio of power to weight. 
Meanwhile the military will use all the means 
available to them to reduce the dependence of 
their present equipment on costly and vulnerable 
air bases. Experiments with ramp or catapult 
take-off and with landings on skis, skids or 


inflatable carpets will be intensified. 


2. It seems unlikely that the second phase 
will begin for another three or four years, 
when much more powerful jet aircraft with jet 
deflection and thrust reversal devices for 
increasing take-off speed and braking the 


landing come into service. 


3. The third phase will be characterised by 
the operational use of equipment capable of 
oblique and vertical take-off and landing. It 
will be another ten years at least, despite all 
present efforts to speed up development, before 
this category of aircraft can come into general 


service in the sectors where it will still be of 
use. 


The engineer may regard the V.T.O.L. air- 
craft as one of the highest expressions of his 
art, and the user feel that vertical take-off and 
landing will solve all his problems. But closer 
examination is needed, for it is not certain, at 
any rate in the short view, whether an honest 
survey of the advantages and disadvantages of 
a system that is the most attractive and most 
rational for the more distant future will show 
it to be of positive value tomorrow. 
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Technical Aspects of Steep-Gradient Aircraft 


BY MAURICE A. GARBELL, D.SC., GARBELL RESEARCH FOUNDATION 


Efficiency and usefulness 


Two extreme engineering trends in aviation, 
one aiming at utmost efficiency and the other 
at practical work-horse usefulness, have left a 
widening gap of unfulfilled operational tasks 
in air transportation. Today there is an urgent 
need for efficient aircraft that are more useful, 
and for useful aircraft that are more efficient. 


The highly efficient conventional fixed-wing 
aircraft is progressively becoming less useful 
by its requirement for costly super-airports 
with runways up to 10,000 feet long. On the 
other hand, the outstandingly useful helicopter 
has provided an effective means of vertical 
take-off, landing and hovering, but its limita- 
tions in level-flight speed and load-carrying 
ability limit its efficiency. Clearly, then, there 
is a need for additional categories of aircraft to 
cover the entire spectrum of requirements. 


In the design of aircraft, a fundamental 
demand relating to the greatest practical asefu/- 
ness is for a short ground run in take-off and 
landing, and for steep climbing and let-down 
gradients. In extreme cases, this demand may 
predominate over all other considerations, as 
in certain military and commercial operations 
that necessitate motionless hovering. 


In other fields of utilization such as in high- 
speed transportation of passengers or goods 
over long distances, profit-and-loss considera- 
tions specify that highest overall efficiency in 
flight must be obtained, even though take-off 
and landing may require miles of runway and 
additional miles of air traffic control space. 


* 


One criterion for operational efficiency is 
derived from the need to attain a certain 
desired high speed at a given high altitude, in 
the least possible time, or within the smallest 
distance from the point of take-off, or with 
the least possible fuel consumption!. It is 


* Maurice A. Garbell, “Optimum Climbing Techniques 
for High-Performance Aircraft’’, Published 1953, by 
the Garbell Research Foundation, San Francisco 21, 


Calif., and Angelo Miele, “‘Soluzioni Generali di Problemi 
di Ottimo in Volo Non-Stazionario”’, L’Aerotecnica, 
No. 3, Vol. XXXII, 1952. Also in English Translation, 
NACA Technical Memorandum No. 1388, October 1955. 
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evident that an aircraft equipped with a ver- 
tically lifting element (wing) and a forwardly 
directed propulsive thrust will have an opti- 
mum climb procedure (airspeed and slope 
versus altitude), and that any attempt to climb 
at a steeper or shallower angle will result in a 
loss in time, distance, or fuel as compared with 
the optimum climb. Since, in high subsonic 
and supersonic flight, optimum climb is per- 
formed at relatively high airspeeds, it becomes 
apparent that the comparatively rapid accelera- 
tion of a conventional aircraft along a horizon- 
tal runway is close to the goal of high climbing 
efficiency. 


However, if it were possible to reduce the 
structural and fuel weight and to improve the 
aerodynamic drag and the thrust efficiency of 
the combined lifting and propulsive elements, 
then it might be conceivable that such an air- 
craft could employ a less-than-optimum climb 
procedure and still perform the climb at a 


The three basic systems of dynamic flight in their character- 
istic phases: A — fully lift-supported flight; B — fully 
propulsion-supported flight; © — combined lift and 
propulsion support (represented here by category Ci — 
tailsitters). 1 — take-off; 2 — climb; 3 — conversion to 
level flight; 4 — level flight; 5 — descent; 6 — conver- 
sion to landing attitude; 7 — landing. In case Ch a 
distinction is made between initial and accelerated 
climbl without ramjet engine (2a and 3a) and with 
(2b and 3b). 
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higher efficiency than a less efficiently construc- 
ted aircraft employing its optimum climb. 


A requirement pertaining to the usefulness 
of an aircraft that is perhaps more demanding 
in descent and landing than in take-off, is 
all-weather flyability. lf we visualize a typical 
condition of instrument weather as a dense 
cloud deck with a shallow, more transparent, 
air layer underneath, and if we consider that 
a typical instrument approach must be com- 
pleted by visual guidance once the descending 
aircraft has broken out of the cloud stratum, 
then the following considerations apply: 1) a 
steeper descent at a given airspeed increases 
the difficulty of visual orientation and of 
control?; 2) after breaking out of a cloud deck, 
the pilot of a slowly descending steep-gradient 
aircraft may have more time to perfect his 
final-approach maneuver in the remaining 100 
to 200 feet of altitude, than the pilot of a 
tangentially landing high-speed aircraft in the 
2,000 to 4,000 feet of slant forward distance 
visible to him. 


The influence of the wind, too, is significant, 
since a given wind velocity is fundamentally 
more troublesome to a slowly moving craft 
than to a craft that moves at a multiple: of the 
wind speed. On the other hand, a steep- 
gradient aircraft should be expected to be 
capable of landing always against the wind, 
a material advantage over tangentially landing 
aircraft which, for reasons of terrain clearance, 
crowded air traffic, location of navigation aids, 
etc., may be forced to land at times in a 


dangerously uncomfortable cross wind. 


All of the aforementioned considerations 
point toward the need for automatic flight 
control so far as is feasible. The pilot should 
be relieved of all control functions that a 
computer-actuated mechanism can perform 
automatically, and be enabled to devote vir- 


* Studies made independently by the author at the 
U.S. Air Force-Navy-CAA Landing Aids Experiment 
Station, at Arcata, California, U.S.A., and by Mr. E. 8. 
Calvert at the Royal Aircraft Establishment, at Farn- 
borough, Hants., England, have disclosed that a steep- 
ening of the glide path from 3 degrees to only 5 degrees 
renders the visual completion of an instrument approach 
of conventional fixed-wing aircraft extremely difficult. 
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tually all his attention to matters requiring 
intelligent decision, such as his operational 
tasks and watchful movements in high-density 
air traffic. The aircraft should be capable of 
safe emergency landing in the event of a power 
plant failure in flight. It should also be able 
to land in its flight configuration, should a 
mechanical failure make reconversion to the 
landing configuration or landing regime imprac- 
ticable. 


The Range of Possible Solutions 


The term “‘lift-supported” flight designates 
any form of flight in which gravity is primarily 
counteracted by aerodynamic forces that are 
not directly dependent on the functioning of 
the power plant. “Lift-supported” flight con- 
tinues even if the propulsive plant fails, 
although with a downward velocity component. 


The flight 
designates those forms of flight in which 


term ‘“propulsion-supported” 
gravity is essentially counteracted by upward 
forces created or controlled by the propulsive 
plant, whether it be through a mechanically 
created motion of aerodynamic lifting surfaces, 
or through reaction forces resulting from aero- 
thermodynamically produced downward im- 
pulses. Propulsion-supported flight, as such, 
ceases if the power plant fails. 

A—Fully lift-supported flight: the propulsive 
force is essentially horizontal, hence it con- 
tributes comparatively little to the lift; the 
resultant aerodynamic lift force is close to 
vertical, with a drag component directed 
against the propulsive force. In take-off, most 
of the propulsive thrust is initially available 
to accelerate the aircraft horizontally along the 
runway. Only the frictional landing-gear drag 
and a gradually growing aerodynamic drag 
counteract the accelerating propulsive thrust. 
The “unstuck” point is the beginning of a 
transition from the ground run to a sloping 
climb. Level flight may follow any desired cruise 
program. Letdown and final approach consist 
of gliding flight assisted by reduced propulsive 
thrust. In landing, touchdown is followed by 


horizontal taxying on the runway, during which 
aerodynamic drag, wheel braking, plus reverse 
propulsive thrust serve to bring the aircraft 
to a standstill. An essential element of this 
type of flight is the continued support of the 
weight of the aircraft by an aerodynamic lift, 
even if the propulsive plant should suddenly 
fail. 


B—Fully propulsion-supported flight: A flight 
process fundamentally divergent from that of 
the fully lift-supported aircraft is one in which 
the weight of the aircraft is at all times sup- 
ported by the propulsive thrust or a component 
thereof alone. A propulsion-supported take-off 
can be strictly vertical, without any horizontal 
ground run. During a subsequent steady ver- 
tical climb, the aircraft acquires altitude energy 
at a rate governed by the net thrust available. 
No appreciable kinetic (velocity) energy is 
gained during the vertical climb. At any time 
during or after the climb, the pilot may, at his 
pleasure, incline the thrust vector and thereby 
introduce a horizontal velocity component 
directed forward, aft or sideways. It is evident 
that the available thrust must at all times pro- 
vide a vertical component equal and opposite 
to the weight, and that only a relatively small 
horizontal component, minus the prevailing 
horizontal drag in the direction of motion, 
will be available for horizontal motion. Final 
approach may be vertical or with any desired 
velocity component forward, aft or sideways. 


Touchdown can be vertical. 


C—Compbined propulsion-supported and lift-sup- 
ported flight: Several intermediate solutions can 
be had by combining the two processes of 
propulsion-supported steep take-off and land- 
ing with lift-supported flight. In all the aircraft 
in this general category, the lifting surface 
(wing) does not sustain the aircraft during 
take-off or landing except to the extent that 
it may help deflect an air or gas jet emanating 
from the propulsor plant. Neither does the 
propulsor (propeller or turbojet) contribute 
more than a portion of the lift during the 
subsequent en-route climb and level flight. 


Design categories for combined-support 
aircraft 


C1—Ailrcraft with a 90-degree transition in 
attitude: In the so-called ‘‘Tailsitter,” the 
relative positions of the lifting and the propul- 
sive elements on the aircraft remain unchanged, 
but the entire aircraft is tilted approximately 
90 degrees during the transition from nose-up 
take-off climb to the nose-forward en-route 
climb and level flight. — For landing the 
“Tailsitter” returns to its vertical nose-up 
attitude; the touchdown must be vertical, after 


a propulsor-supported “‘back-slide.”’ 


C2—Aircraft with a 90-degree transition in the 
propulsor alone: This category comprises aircraft 
in which the principal lifting surface (wing) 
for forward flight is rigidly connected to the 
fuselage, and the propulsors can be tilted. For 
take-off and initial climb, the propulsors are 
set in a position which yields a vertical thrust. 
After the aircraft has “lifted off,” the propul- 
sors are rotated gradually forward and, while 
the 


increases the forward airspeed, the decreasing 


growing forward thrust component 
vertical thrust component is complemented by 
the growing aerodynamic lift of the fixed 
lifting surface, until virtually all of the lift is 
supplied by the wing and all the forward 
thrust is provided by the propulsor in its 
substantially horizontal position. — For land- 
ing, a conversion in the opposite sense is 
made until the entire weight of the aircraft 
rests on the vertical propulsor thrust, and the 


fixed wing is again inactive. 


C3—Aircraft with a 90-degree transition in both 
the propulsor and the lifting surface: In such air- 
craft, the aggregate consisting of both propul- 
sor and lifting surface is rotated about a 
horizontal, transverse axis passing through the 
aircraft fuselage. For take-off, the aggregate 
points vertically upward. Once the craft is 
airborne, the gradual rotation of the propulsor/ 
lifting-surface aggregate produces a transition 
to lift-supported forward flight analogous to 
that of the preceding type of aircraft, but with 
the wing always aligned with the propulsor 


Fully lift-supported flight applies to fixed-wing aircraft and to the now obsolescent gyroplane. Left, the French SO.9000 Trident experimental supersonic aircraft (two turbojets; 
three rockets) of S.N.C.A. 


du Sud-Ouest; right, an old British Cierva C.30 P autogyro (engine A. S. Genet Major). 
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slipstream. — In landing, both wing and 
propulsor return to the vertical nose-up posi- 


tion. 


C4—Lift-supported aircraft with propulsor-pro- 
wed “‘super-lift’ consist of a fixed lifting 
surface (wing) and horizontally acting pro- 
pulsors. Powerful aerodynamic devices that 
are capable of deflecting the propulsive jets 
of gas and air downward produce the upward 
thrust required for vertical or near-vertical 
take-off and landing. After take-off, the super- 
lift devices are gradually inactivated, until the 
initially vertical downward flow of gases and 
air becomes virtually horizontal, and the air- 
craft in forward flight is fully supported by 
the lifting surface. Prior to landing, the super- 
lift devices are gradually re-activated until the 
weight of the aircraft again rests on the down- 
ward-directed flow of gases and air. The air- 
craft lands with almost zero forward speed, 


if necessary. 


C5—Winged rotorcraft are equipped with ver- 
tically acting rotor-type propulsor serving as 
lifting element during take-off and landing 
only. During flight, a substantial part of the 
weight of the aircraft rests on a conventional 
fixed lifting surface, while the rotor provides 
a small part of the lift and a horizontal pro- 


pulsion unit all of the forward thrust. 


Capabilities and problems 


Fully lift-supported flight has the following 
advantages in take-off and initial climb. It 
employs propulsive power most efficiently, 
first to gain velocity (kinetic energy) and then, 
when lifting and control surfaces become 
effective, to gain altitude. At the end of the 
take-off climb, the airspeed is usually still 
below optimum climbing speed; but the air- 
craft is in the correct configuration and attitude 
for efficient acceleration to best climbing air- 
speed. During the low-speed phase of take-off 
in which aerodynamic stability and control 
are inadequate, the aircraft is supported and 


controlled by the landing gear; once the 





aircraft is airborne, aerodynamic lift, stability, 
and control are expected to be adequate to 
afford a margin of safety in the event of a 
power plant failure. 


On the other hand the fully lift-supported 
aircraft requires long, costly runways and 
wide, shallow climb-out clearance areas?. 
Because of its substantially one-dimensional 
motion in take-off and initial high-speed climb, 
air-traflic-control separation between successive 
departures in instrument weather cannot be 
expected to diminish much below two miles 


fore-and-aft. 


In level flight the aircraft can utilize the full 
speed range with good propulsive efficiency 
between a minimum of approximately 120 
knots and the highest Mach number attainable 
with the given airframe and propulsor design. 
Cruising performance improves with altitude, 
up to an optimum cruise level. Static and 
dynamic stability is adequate for manual and 
automatic instrument flight, but flying speed 
cannot be reduced below about 120 knots. 


Descent is efficient with reduced fuel con- 
sumption and relatively high ground speed, 
stability and control are adequate for both 
manual and automatically coupled operation. 
The shallow approach angle (normal: 3 degrees) 
is comparatively favorable for the difficult 
final portion of the approach under visual 
guidance, except in conditions of shallow 


ground fog. 


However, high speed during holding renders 
holding patterns so large, that today some 
metropolitan areas are completely saturated, 
and aircraft awaiting approach clearance to the 
airport can be separated only vertically, not 
horizontally, except where there is space for 
two holding patterns. High final-approach 
speeds (150 to 160 knots) shorten the time 
available for pilot’s decision during the last 
mile before touchdown, at times beyond the 


’ “Criteria for Determining Obstructions to Air Navi- 
gation’, Technical Standard Order TSO-N18, Civil 
Aeronautics Administration, Washington, D. C., U.S.A., 


April 20, 1950. 








point of safety. Long runways are required for 
landing and braked run-out; the glide path 
requires a minimum of two miles fore-and-aft 
separation between consecutive instrument 
arrivals, Runway utilization is uneconomical. 
A dual-runway airport for high-performance 
aircraft of this type requires a strip of land 
between 3 and 4 miles long and one-half mile 
wide, in which no residential development or 


industrial activity is possible or safe. 


Possible improvements: Shortening of take-off 
runway through the use of externalaccelerators. 
If the release speed of the aircraft is sufficiently 
great, the distance-consuming take-off climb 
transition can be shortened or eliminated. The 
initial climb clearance zone cannot be greatly 
shortened, so long as partial power failure in 
take-off and missed approach must be con- 
sidered. As to the final approach, it is question- 
able whether the slope of the instrument glide 
path can be substantially steepened. It should 
be feasible, however, to reduce the length of 
the landing runway to about 2,000 feet or less, 
through the use of external arresters. The total 
length of the airport strip could then be reduced 


from today’s 3—4 miles to 2—3 miles. 


« 


Fully propulsion-supported aircraft including 
the now conventional helicopter and the 
ducted-fan type Hiller “Flying Platform’, are 
theoretically inefficient, since they expend large 
amounts of energy (fuel) for relatively small 
gains in altitude and limited horizontal air- 
speeds. However, they can be tremendously 
useful in doing jobs that no other existing 


flying machine can accomplish. 


Take-off and initial climb can be strictly 
vertical, but is more efficient with a 15-25 
knot horizontal speed component. A 200,x 400- 
foot platform should be adequate for take-off 
and climb-out. The craft is controllable at all 
times, although it is not as a rule inherently 
stable. Several helicopters can climb out simul- 
taneously from a single, large platform; electro- 
nic guidance devices to provide simultaneous 


Fully propulsion-supported flight applies to helicopters and jet-lift devices: Sikorsky H-34 or S-58 helicopter (with rotor), Hiller’s “Flying Platform”’ (with ducted fan), N.A.C.A. 
platform (with jet nozzles). 
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landing. 


instrument climb-outs to separate cruising 
altitudes appear feasible. In the event of power 
plant failure, above a shallow range of altitude, 
autorotation of the rotor can develop sufficient 
lift for a cushioned lift-supported descent. 


Disadvantages are the relatively large attitude 
changes (10-15 degrees) during take-off in 
strong wind, of consequence in passenger 
operations. The ducted fan in a flying platform 
affords no autorotation, and the craft would 
drop freely in the event of propulsor failure, 
unless supported by a parachute; a recent 
British parachute development offers promise 


of virtually instantaneous supporting action. 


Hovering is a flight condition in which the 


helicopter excels. Significantly, the recent 
utilization of the helicopter for sonar buoy 
dipping, towing of surface barges, slow-speed 
inspection-type flying over power lines, pre- 
dominantly vertical hauling of military and 
commercial loads up and down a mountain cliff 
and emergency rescue incritical flood conditions, 
etc., has demonstrated the usefulness of the 


helicopter as a hovering machine. 


In level flight this class of aircraft is capable 
of visual flight at very low altitudes underneath 
low stratus clouds. It can stop short for a 


One of the first combined-support aircraft is the Convair XFY-1 Pogo tailsitter (with 
turboprop and contra-rotating propellers), photographed here cruising over Lindbergh 
Field, San Diego. The taxiway intersection marked X is sufficient for take-off and 
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“‘look-see,” to avoid obstacles or collision. 
While not as a rule inherently stable, it can 
be flown on instruments either manually or 
automatically with the aid of stabilizing and 
damping devices. At speeds above approxi- 
mately 100 knots, however, the high tip 
speed of the advancing blade and the high 
angle of attack of the receding blade create 
increasing compressibility and stall problems 
which, because of the cyclically recurrent 
stresses and vibrations, contribute to growing 


costs in maintenance and replacement. 


Helicopter performance decreases relatively 
fast with increasing altitude; it is evident that, 
since the performance of the rotor even at 
the lowest altitude is partly limited by the tip 
speed, the rotor speed cannot always be in- 
creased to make up for the diminishing air 
density at higher altitudes. Hence, the rotor 
blades operate at a decreasing “equivalent 
airspeed” as altitude is increased, and with the 
higher blade angles required to supply a 
constant lift, the efficiency of the rotor-engine 
combination falls off. 


In visual flight, the helicopter may descend 
vertically or with a horizontal component for- 


ward, aft or sideways, whether in a propulsor- 





The Bell XV-3 convertible aircraft (with 450 h.p. P & W Wasp Junior engine) takes 
off, hovers and lands like a helicopter, but for en route climb and level flight swings 
its two rotors progressively forward with the aid of electric motors, until they are 
roughly parallel to the fuselage longitudinal axis. Before landing the aircraft reconverts 
to the take-off configuration. 


supported descent or by means of lift-supported 
autorotation. As a matter of practical flying, 
however, some horizontal velocity component 
must be retained, both to overcome winds at 
flying altitude and to improve rotor perform- 
ance and general flyability of the aircraft. The 
cleared landing area required for visual landing 
is approximately 200 x 400 feet. 


In instrument conditions, on the other hand, 
final approach is limited, to date, to a relatively 
narrow range of speeds and slopes. According 
to recent NACA findings* a typical single- 
rotor helicopter, equipped with artificial damp- 
ing, has a practical limit of glide path slope 
for manual instrument approaches of 5—6 
degrees, twice the normal slope for present-day 
ILS and GCA approaches, but still far removed 
from the steep approaches that can be made 
by visual reference to the ground and to the 
horizon. NACA also found that for the 5-6 
degree glide path slope the approach speed 
should lie between an upper limit of about 
* James B. Whitten, John P. Reeder, and Almer D. Crim, 
“Helicopter Instrument Flight and Precision Maneuvers 
as Affected by Changes in Damping, in Roll, Pitch and 
Yaw”. NACA Technical Note No. 3537, National 


Advisory Committee for Aeronautics, Washington, 
D.C., November 1955. 


Bell is also testing a jet-controlled convertible aircraft, the Bell VTOL, which is composed of two Fairchild J-44 turbojets (of 1,000 lbs. thrust each), a Turboméca Palouste turbo- 
compressor, the wing of a Cessna 170 and a Schweitzer glider fuselage. Only the two J-44 turbojets are moved out of their vertical take-off and landing position into the horizontal 
cruising flight setting; the Palouste turbo-compressor is used only to supply compressed air to control the jets at the wing tips and at the rear (see centre picture). The conventional 
ailerons, elevators and rudder are coupled by rods to the jet control nozzles (see right-hand picture). 
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65 knots and a lower flyable limit of about 25 
knots. Beyond 65 knots autorotation set in if 
the slope of glide was increased to more than 
7-10 degrees, so that changes in rate of descent 
could only be attained through changes in 
airspeed, and at less than 25 knots the pilot’s 
task in maintaining steady flight became 
increasingly difficult, especially in the presence 
of crosswind. 


The endeavors of the past, aimed at extend- 
ing the high-speed capabilities of the helicopter, 
were motivated by the lack of aircraft that 
could fill the gap between the hovering regime 
of the helicopter and the high-speed regime 
of the conventional fixed-wing aircraft. The 
gain in translational speed in the helicopter was 
accomplished in the face of increasingly severe 
aerodynamic and aeroelastic problems, which 
could be solved only by a tremendously com- 
plicated and costly array of mechanisms. In a 
recent conversation, Mr. Stanley Hiller, Jr., 
President of Hiller Helicopters, of Palo Alto, 
California, remarked that at present helicopters 
spend only 3 percent of their flying time in the 
hovering regime for which they are best suited, 
and 97 percent in translational flying in which 
they are not overly efficient and in which they 
encounter most of their aeromechanical stresses. 
It is significant that of the annual maintenance 
cost—nearly 100 percent of the initial cost— 
an exorbitant portion is traceable to those 
mechanical elements and parts of the helicopter 
which are required specifically for achievement 
of the higher speed ranges. 


It follows that, if other types of “lift-off” 
aircraft can cover the faster horizontal speeds 
more efficiently, the development of future 
helicopters may be more productive if directed 
toward greater efficiency and better flyability 
in the hovering and slow-speed ranges; the 
mechanical complexity of today’s helicopter 
may then be supplanted by simplicity signifying 
lower weight, greater dependability and lower 
Operating cost. 


Model of the convertible aircraft projected by Conver- 
tawings Incorporated, New York City; power plant and 
wing swivel through 90 degrees. 
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President René Coty inspecting the advantages of the Bréguet 940 Intégral “super-circulation” aircraft at last year’s 
Paris Salon. The Jntégral is fitted with four Turboméca Turmo IJ turboprops (400 h.p. each) and three-blade v.p. 
propellers 13 ft. 11% ins. in diameter. Span of the double-flapped wing is 58 ft. 4 ins. Further characteristics: gross 
weight 14,300 lbs., cabin for 21 passengers, take-off run 200 ft., landing run 120 ft., minimum speed 28 m.p.h., max. 


cruising speed 240 m.p.h. 


Combined-support aircraft with a 90-degree tran- 
sition in attitude: The take-off platform required 
theoretically is no larger than the area physically 
occupied by the tailsitter at rest. Hence, the 
aircraft could take off through a vertical shaft 
extending from an underground shelter or a 
submarine carrier. It could also take off from 
unprepared areas anywhere, if needed. 


During the take-off process all lift, stability 
and control are wholly dependent on the 
propulsor. The problem of safety in the event 
of a power plant failure is still paramount. 
In strong and gusty wind, it is imperative that 
transition be initiated immediately after lift-off, 
in order to control the horizontal drift and 


any gust-induced oscillatory motions. 


Assuming that tailsitters are to serve as 
high-speed aircraft, it is important that altitude 
and kinetic (velocity) energy be gained effi- 
ciently. If it is considered that a static propulsor 
thrust of approximately 1.25 times the weight 
of the aircraft is needed for a safe vertical 
tailsitter lift-off, it is apparent that an equally 


powered conventional aircraft would be off 


the ground in about 6 seconds, after a 
ground run of some 500 feet, and could attain 
any given altitude-airspeed condition several 


seconds ahead of a simultaneously departing 
tailsitter. Both would actually climb in the 
same manner, following a nose-up transition 
after a horizontal take-off run and a nose-down 
transition after a vertical lift-off, respectively. 
If both aircraft depend, in part, on ramjet 
propulsion for their en-route climb, it is further 
apparent that the margin in favor of the 
horizontally departing aircraft is widened by 
the fact that it will attain the “minimum 
ramjet ignition speed” substantially ahead of the 
vertically rising aircraft. 

The near-90-degree change in attitude of 
the fuselage during transition to level flight 
would require, for the pilot, either a rotatable 
cockpit-seat arrangement or an upright-to- 
prone change in position. Aerodynamically, 
the transition implies a period during which 
the pilot’s ability to make corrective maneuvers 
in response to gusts or to avoid other nearby 
aircraft engaged in similar maneuvers might 
be impaired. The pilot’s spatial orientatign and 
his ability to maneuver during transition on 
instruments alone, that is, without any visual 
contact with the ground, might be a difficult 
problem. 

In single-engine aircraft of this type, the 
problem of yawing moments caused by the 


Britain’s Fairey Jet Gyrodyne in flight; two-blade rotor with combustion nozzles at the blade tips; pusher propellers 
on the stub wings; Alvis Leonides engine with supercharger. 
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Main categories of powered aircraft in major flight phases 
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| . | 4 | —----- —-——— —— —-—— - — -—— —- — oo — CO 
: ; | | | 
. CONVENTIONAL B 1: FLYING | C2: C3: C4: C5: 
Design category FIXED-WING HELICOPTERS | PLATFORMS C1: Comer Ca arene Super-circulation Compound 
AIRCRAFT (and gyrodynes) (ducted fan Tailsitters m,.—* ae ee aircraft helicopters 
or jet) with swivelling wing plus i Rng > 
propulsor propulsor | (propeller or jet) | (with fixed wing) 
| | | 
| Length of take-off run  300—5000 feet | zero + | zero only | zero only zero + | zero + | zero + zero + 
ay s i sige eee Se eee ee a ” SS coe } 
| , | ia peer 
| Stability and control, . | | | | | yet to be 
| sufficient for Mi and A Mi and A Mv only | Mv only Mv only | Mv only | determined Mi and A 
a? : " aa ebegciaih dialicia tac hiioarciin : ' a Seow anne isan a 
= rotor-type good | 
< | rotor-type good | 
- Propulsor thrust propeller-type phe | yet to be 
Oo efficiency moderate to good | good good moderate moderate — | determined good 
z } jet-type good 
= | 7 7 : ; rotor-type can ‘ orn 
Zz Solely ties a ~. = a, autorotate, other a As (for a 
> afety if powerplan . means for safe means for safe . rotor-type) or aux. | fast, steep 
Qa fails can glide can autorotate descent descent pen dig egret gee means for safe descent possible | ©4" autorotate 
3 (parachutes) (parachutes) descent descent 
. — ‘ — a 
rs} steep climb with | steep climb with | gradual nose- 
’ slight nose-up some horizontal some horizontal down transition steep climb with | steep climb with | steep climb with | steep climb with 
4 Initial climb regime transition to speed component | speed component | and horizontal some forward some forward any desired some forward 
< optimum climb (forward, aft or (forward, aft, or acceleration after speed speed forward speed speed 
Ke sidewise) | sidewise) vertical lift-off 
| rotor-type — rotor-type 
. on | ‘ , mum, propeller- optimum | yet to be ' 
Hovering ability none optimum optimum moderate type moderate propeller-type determined optimum 
jet-type good moderate 
nose-down retraction of flaps 
none ; propulsor rotated _ propulsor rotated : / , 
(adjustment of none, aside from | pone. aside from ———- 7 from vertical to from vertical to eres a —- 
Conversion attitude and cyclic and collec- | Fists body tilt iets aaaiien forward; seats forward; seats pe - 4 a ht 0 
power setting tive pitch control | P y tm eens remain remain at denaniae ronda 
only) | | position) unchanged unchanged control 
| | . | 
| Propulsion | Propulsion | horizontal horizontal | horizontal horizontal near horizontal 
Level flight regime | any optimum | supported nose- | supported nose- | 7) ag a + aeteeleey (partially lift- 
cruise desired down aititude | down attitude (lift supported) (lift supported) (lift supported) (lift supported) supported) 
Stability and control, | aa ; ; Mi and A should | Mi and A should | Mi and A should , 
sufficient for Mi and A | Mi and A Mv Mi and A be feasible be feasible be feasible Mi and A 
" ie thrust optimum | moderate | moderate good good good optimum good 
2 a - _ a ee ciliata ; ——— 
© . , ‘ 5 , 
Z Safety if powerplant | means ter eate can glide to aamaen ‘ sewn a , fast, steep 
we fails can glide can autorotate descent | belly landing only | (rotor-type), or (rotor-type), or descent possible 4" autorotate 
w | | (parachutes) | | glide glide 
6 se ae . we _ = ' 
am | | 
limited by design | limited by design | limited by design | limited by design | limited by design 
; | moderate, up to | yet to be | | up to about 
High speed } — | about 120 knots determined — | — laa, — 160 knots 
propulsion- | propulsion- autorotation after | autototation after 
En-route letdown lift-supported supported; supported; lift-supported reconversion reconversion lift-supported autorotati 
regime glide horizontal or | horizontal or | glide (rotor-type), or (rotor-type), or glide urorotation 
| nose-up attitude | nose-up attitude | fast glide fast glide 
| 
| ne | nose-up change propulsor | ropulsor rotated gh l= pea from lift-sup- 
fediuetment of | none, aside from | none, aside from | in,attitude and rotated from fom forward to | engines, and ported glide and 
, 4) | A | aaa ; | pilot’s position to | forward to vertical ; ‘ ng 4 autorotation 
Conversion | attitude and cyclic and collec- | pilot’s body tilt | propulsion- unward: esate vertical upward; circulation control to propulsor- 
| power setting | tive pitch control | and power setting | Supported paw i seats romain re-activated; eumpared 
| only) | | as -clide”’ unchange | some nose-up 
| | back-slide unchanged | fuselage attitude descent 
; t to be 
Final approach slope normal 3°—5° yet to be ye c 
| visual max. 8° up to 90° determined appr. 90° ae or valiasied | Gaades aeer 45°) | up to 90° 
}_ — a a — — _ eee ; a 
| Final approach slope normal 3° normal 6° | ; ; P P | yet to be yet to be ' 
g | instrument man, 6? max. 10° not applicable not applicable not applicable not applicable determined | determined 
Z | Instrument approach | 50460 knot 25-65 k t applicabl t applicabl t applicable —_| not applicabl yet to be yet to be 
< speed nots nots not applicable not applicable not applicable not applicable determined Satarmined 
ol . s pihee ai ‘ * ae : 
Q Stability and control, | , , | io 
= | sufficient for | Mi and A Mi Mv only | Mv only Mv only Mv only probably MiandA | Mi 
3 Sel , —— a. —— ~~, pate ery eee can glide above 
afety if powerplant : means for safe means for safe rotor-type) or | (rotor-type) or ; can autorotate 
$ | fails can glide can autorotate descent descent auxiliary means auxiliary means oo stalling | (and glide) 
~ (parachutes) (parachutes) tor safe descent for safe descent P y 
— = _——— ———— rar eae =< Shorey | a 
y | Length of landing run 300—5000 feet zero + zero only | zero only | zero + zero + | zero + | zero + 
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= ‘ , tested at wind | , , 
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area plus clearance up to 400 x 200 ft. (Mv) | yet to be 1,200 x 650 ft. (Mv) | 1,200 x 650 ft. (Mv) | 
zones for 150-ft. high 24,000 x3,000 feet | 4,000 x650 ft. (MI) | determined 1,200 x 650 ft. (Mv) | 1,200 x 650 ft. (Mv) | 1,200 x 650 ft. (Mv) | 9'o09 x 650 ft. (Mi) | 91000 x 650 ft. (Mi) |l 
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Mv = manual control in visual flight only. Mi = 


manual control on instruments possible. A = 
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suitable for autom 


SYMBOLS: zero+ indicates that horizontal take-off and landing run is possible and is helpful if gross weight exceeds max. value at which vertical lift-off or landing is possible. 





atic control. 
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France’s 80.1310 Farfadet compound helicopter of S.N.C.A. du Sud-Ouest 


(with forward-thrust propeller running)... 


gyroscopic precession of the propulsor during 
the nose-down transition must be considered 
and overcome. This phenomenon may not be 
too serious in propeller-driven aircraft, where 
at least the moments of the counter-rotating 
propellers are self-cancelling, but in the 
instance of turbojet-propelled aircraft, the pre- 
may not be negligible. 


cession moments 


It is assumed that an aircraft of this type 
would descend in a lift-supported gliding 
approach (ILS or GCA when on instruments), 
until it is within some distance from the inten- 
ded landing area at a suitable low altitude, and 
then change to a vertical nose-up attitude in 
which it would be supported by propulsor lift 
alone. The transition can be accomplished 
either through a pull-up to zero airspeed, or 
a gradually slowing down nose-up to standstill 
at constant altitude, or a combination of both. 
After transition the aircraft “‘back-slides” to a 
The 


area is theoretically no larger than the area 


propulsor-supported landing. landing 
covered by the aircraft when resting on the 


eround. 


The 90-degree change in fuselage attitude 
may be more objectionable in landing than 
in take-off, because its adverse effect on the 
pilot’s orientation is more severe during the 
subsequent “back-sliding” landing approach. 
The “sit-down” of a tailsitter presents another 
difficult problem in a strong (25-40 knot) gusty 
wind, when a descent and touchdown per- 
pendicular to the ground implies a forward 
velocity equal and opposite to the wind velo- 
city, also additional horizontal accelerations 
during strong gusts. Hence, the transition 
from horizontal, lift-supported flight would of 
necessity have to remain incomplete, and final 
descent and landing would be accomplished 
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in a varying substantially tilted attitude. This, 
of course, would create problems both in 
pilot’s orientation (especially in conditions of 
poor visibility when there is no visual horizon 
and in uneven terrain) and in landing-gear 
adaptation to the tilt. Alternately, a “drift 
landing” in a vertical attitude might create 
problems in landing-gear stability. In such 
wind conditions, simultaneous landings by a 
aircraft could create 


number of _ tailsitter 


mutual interference. 


Further sub-species of the compound support aircraft in 
their characteristic phases of flight: C2 — convertible 
aircraft with change in propulsor position only; C3 

convertible aircraft which swivel both propulsor and 
wing; C4 — super-circulation aircraft; CS compound 
helicopters. 1 vertical take-off; 2 — conversion to 
level flight; 3 level flight; 4 conversion to landing; 








5 — vertical landing. 
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.and its American rival, the McDonnell XV-1 (with propeller stationary). 


Aircraft with a 90-degree transition in the pro- 
pulsor alone: Aircraft of this type have a sub- 
stantially conventional wing-fuselage-tail con- 
figuration, plus an even number of propulsors 
which can be tilted from the vertical lift-off 
position to a horizontal flight position, and 
back to a vertical position for landing. The 
propulsors may be of the airscrew or the jet- 
propulsor type. Airscrew propulsors may 
employ rotors (with hinged, cyclically con- 


trolled blades), propellers or ducted fans. 


Zero take-off length, helicopter-like con- 
trollability and autorotative safety with rotors 
are the principal advantage of this class of 
aircraft. Disadvantages are that the fixed wing 
is of little aerodynamic aid in take-off and 
initial climb; wing and tail control surfaces are 
ineffective at very low speed; there is lack of 
control and power-failure safety with propellers, 


ducted fans, or jet propulsors. 


In transition to level flight there is little 
change in aircraft and cabin attitude, but 
problems of stability, trim changes, and con- 
trol arise, as well as mechanical and vibration 
problems in power transmission. Level flight 
is similar to conventional fixed-wing aircraft, 
and propulsive efficiency and mechanical 
dependability are consistent with propulsor 
characteristics. Lift-supported gliding letdown 
is similar to conventional fixed-wing aircraft; 
propulsion-supported sloping descent is similar 


to helicopters. 


Aircraft with a 90-degree transition in both the 
propulsor and the lifting surface: This type of 
design can combine a conventional fuselage, 


landing gear and tail surfaces with a conven- 
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tionally shaped wing which carries an even 
number of propulsors along its leading edge, 
hinged about a horizontal, transverse axis 
passing through the fuselage. The essential 
difference between this and the foregoing 
category is the alignment of the lifting surface 
which at all times is swept by the propulsive 


slipstream. 


Lift-supported aircraft with propulsor produced 
“Super Lift” wing flaps: Deflection of air may 
be by means of extremely effective slotted 
trailing-edge flaps, which produce a large lift 
increment with a substantial negative (nose- 
down) pitching moment® or by means of 
large plain trailing-edge flaps combined with 
““Venetian-Blind” (airfoil cascade) deflectors, 
which accomplish a large lift increment at 
approximately one-half the increment in pitch- 
ing moment, but with a more complex retract- 


ing mechanism®, 


Take-off ranges from vertical to short- 
distance horizontal. However, NACA model 
flight tests’ revealed nose-up angles of approxi- 


mately 15 degrees in vertical take-off and 
’ Richard E. Kuhn and John W. Draper, “Investigation 
of Effectiveness of Large-Chord Slotted Flaps in Deflect- 
ing Propeller Slipstreams Downward for Vertical Take- 
Off and Low-Speed Flight’, NACA Technical Note 
No. 3364, January 1955. 

®* Richard E. Kuhn and John W. Draper, ‘‘An Investi- 
gation of a Wing-Propeller Configuration Employing 
Large-Chord Plain Flaps and Large-Diameter Propellers 
for Low-Speed Flight and Vertical Take-Off.”” NACA 
Technical Note No. 3307, December 1954. 

7 Louis P. Tosti and Edwin E. Davenport, ‘‘Hovering 
Flight Tests of a Four-Engine Transport Vertical-Take- 
Off Airplane Model Utilizing a Large Flap and Extensible 
Vanes for Redirecting the Propeller Slipstream’, NACA 
Technical Note No. 3440, May 1955. 





















Possible forerunner of a coleopter (category Cl — tail- 
sitters): S.N.E.C.M.A.’s jet-controlled free flight model 
with pulse-jet propulsor. The annular wing is already 
present in skeletal form... 























Tailsitters could take off from pits or from a launching 
tube on a large submarine. 


PROPULSOR CHARACTERISTICS 





Rotor power plant 


Greater static thrust; full controllability even at 
zero speed; can autorotate. 


Propeller power plant 


Greater thrust efficiency in flight; can operate to 
high subsonic (and possibly supersonic) speeds; 
comparative mechanical simplicity hence greater 
dependability; small dimensions. 





Ducted propeller 


Greater static thrust. 





Free propeller 





Greater thrust efficiency in flight. 





Turbojet 


Turbojets can be built to weigh 








Extremely high thrusts at low 


as little as .15 Ibs./lb.t, their weight, but requires certain tion, lower specific weight, but 
thrust is practically independent minimum speed for _ initial thrust falls off with speed. 
of airspeed. ignition. 


Propeller power plant 





Lower specific fuel consump- 














INTER PAVIA 


landing. There is need for using trailing-edge 
flaps concurrently for pitch control and asym- 
metrically for yaw control and for use of 
differential thrust control for roll control. 
Other problems are pitching and fore-and-aft 
oscillations, longitudinal trim changes due to 
lack of 
slightly divergent but controllable aperiodic 


ground effect, vertical damping, 
rolling motion, weak yaw control, undesirable 


rolling effect of yaw control. 


A vigorous downward flow of gases and air 
impelled by the propulsors, whether in the 
form of direct deflection of the exhaust jet 
from a conventional jet engine tailpipe or 
from auxiliary ultra-light vertical “take-off 
engines”, the downward exhaust of a jet sheet 
along the trailing edge of a wing (the recently 
reported British “jet flap”) or along the entire 
edge of a horizontal disc (the Avro circular 
“flying saucer”), or through boundary layer 
control by means of suction or blowing can 
be effective means for providing both lift and 
control at extremely slow airspeeds. Any air- 
craft of such type can lift off almost vertically 
with normal wing loading or, beyond a certain 
critical value of the loading, with a relatively 


short take-off run. 


Transition to level flight through retraction 
of the flaps or jet-deflection devices and 
increased horizontal thrust, is in substance 
analogous to the retraction of the wing flaps 
in a conventional fixed-wing aircraft. Transition 


“cc 


from the cruise configuration to the “steep- 
gradient” landing configuration, conversely, 
consists in the deflection of the wing flaps or 
jet-deflection devices, a horizontal slowdown 
and a shifting of the lifting power units to the 


propulsor-produced downflow. 


Such aircraft should be capable of every 
phase of flight attainable by conventional fixed- 
wing aircraft, and yet should be able to lift off, 
hover and alight with but small variations in 
pitch attitude. All should be capable of a con- 
ventional horizontal landing in the event that 
power or configuration-conversion features 


fail. 


Future possibilities point toward the field 
of high-performance medium and long-range 
aircraft. Vertical take-off and landing, coupled 
with efficient steep-gradient climb and descent, 
promise greater convenience of flight and 
economy of ground installations, as well as 
more tolerable air traffic control conditions 
near large metropolitan centers. 
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“Bendix” 


International 


The part of Bendix in the technical progress of 
aviation is vast and varied. Because Bendix has always 
anticipated aviation’s next advance, every plane that 
flies, in some way, relies on Bendix Creative Engi- 
neering. 

Bendix weather instruments provide the vital 
data for flight plans. Bendix filters guard the 
fuel used by engines equipped with Bendix 
starters, generators, ignition and fuel systems. 
Bendix automatic pilots, instruments, radio, 

actuating mechanisms, and other scientific devices sur- 
round planes with safety and guide them to port. 


Bendix is first in fuel metering systems for jets, 
ram jets and turbo-prop engines—a leader in landing 
gear—the world’s largest producer of Aviation Instru- 
ments and Accessories—the standard of major airlines 


in radio and other electronic equipment. 


When you see the name “Bendix Aviation Corpora- 
tion” on any product, you can buy that product with 
complete assurance that it is the final word in creative 


engineering and the last word in quality. 


Bendix 
International 


Division of 
Bendix Aviation Corporation 
205 East 42nd Street, 
New York 17, N.Y., U.S.A. 
Cable ‘‘Bendixint’’ N.Y. 








RECHARGE PNEUMATIC SYSTEMS QUICKLY AT ANY ALTITUDE 





NEW HIGH 








_ PRESSURE A 


COMPRESSOR aa 








Model PCM3 





- The PCM3 is designed to make available high pressure air — 3000 
. psi —in volume not heretofore obtainable. It will deliver full-rated “Fly 
r volume at full-rated pressure to any aircraft’s maximum altitude. peo 
3 aoes 
F D r 1] 9 f It delivers 11.2 cfm at 3000 psig discharge and 14.7 psia intake. Kee 
‘ ClIVers CIM @ With pressurized intake it can deliver higher volumes and maintain 
e full 3000 psig discharge flow to any altitude with no fall off. Operates 
‘ 3,000 p.S.l. with Sea on either free air or engine bleed. 
Level Ambient Intake ... WHERE THE FUTURE IS MEASURED IN LIGHT-YEARS! j 
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A DIVISION OF FAIRCHILD ENGINE & AIRPLANE CORPORATION ' 


Main Plant: Bay Shore, L.1.,N.Y. * Western Branch: 1800 Rosecrans Ave., Manhattan Beach, Calif. 
West Coast Office: 1355 Westwood Blvd., Los Angeles, Calif 





Pressurized Intake 












Vertical take-off, says Esmeralda, is as stale 
as last week’s cold hamburger. You don’t say, 
we reply to our Favourite Air Hostess, we 
don’t agree—the problem is in fact growing 
complex, pressing, acute, no solution is yet in 
sight... 


Nonsense, says the sweet young thing. As 
kids we blew up paper bags and exploded them 
and Mama took off vertically to the ceiling 
every time. That’s one method. Or think of 
my cousin Pluto, the Human Cannonball, who 
got himself shot out of a gun in the circus 
every night until that time when he landed in 
small but unequal pieces, scattered over a wide 


area. 


All right, all right, we say hastily, but you’re 
still talking blah because you can’t apply these 
methods to the practical job of carrying passen- 
gers and heavy loads from point to point. Here 
you go again, sighs Esmeralda, speaking with 
the well-known American comic, I am only 
giving you the ideas, the principle of the thing, 
and all you have to do is work out the details. 
All the great inventors work like that, even the 
U.S. Army—they have the ideas, the other 
guys can tie up the loose ends. 


Why the Army ? Sure, the Army, she repeats, 
the Army gives you the idea. For example, the 
Army now wants tanks and troop carriers 
which can take off vertically, hop across mud 
and rivers and ditches, and after joyously 


“Flying Tanks’: the tank platoon is capable of short 
flights over rivers, minefields and other obstacles. It 
does this by “‘tharnessed jet power’... 
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leaping around the scenery become normal 
army again and win famous victories. You see, 
things like tanks are still needed because, in 
complete disagreement with you fly boys, the 
Army continues to believe that “future war- 
fare will demand decisions on the ground 
which only armies can achieve”. At any rate, 
that is what Lieutenant Colonel Robert B. Rigg, 
U.S. Army, says in his story on “3-Dimen- 
sional Warfare” in the November-December 
1955 issue of Armor magazine. 


How these leaping tanks would work, 
Colonel Rigg doesn’t say. That’s for the boys 
to work out. He merely suggests that “jet power 
might be harnessed”, and that the principle of 
the Flying Platforms or the Flying Bedstead 
might be used. 


Now just think, muses Esmeralda, what the 
next war will look like if both adversaries have 
these things. A frog farm will look childish in 
comparison. You will see tanks and guns 
jumping at each other, jumping away from 
each other, playing hide-and-seek behind rocks 
and bushes. And even though the Army now 
envisages a range of only five miles per jump, 
there will soon be improved models with 
greater range. Tanks will buzz around wildly 
in all directions, they will fire at each other in 
the air with bazookas and rockets, cannon 
others on the ground, drop atomic hand 
grenades and similar things on towns and 


“Flying Armoured Personnel Carriers.’’ Upon landing 
these FAPC’s become pillboxes. If somebody dropped 
an A-bomb into this formation-flying lot ? 








“Logistical Carrier’ transports 48 troops or an equivalent 
load... this time by the “Hiller Flying Platform 
system of propulsion’’. It is accompanied by “reconnais- 
sance flying jeeps.”’ 





Now the Army really goes Air Force. “Artillery will 


assume two forms’’, says Armor magazine. “It will 
employ guided missiles for long-range support and 
multiple-gun aircraft for close support.’’ The close- 
support aircraft, it seems, would be of the pure-jet 
turboprop VTO type... 


villages. The result will be that suddenly the 
Army becomes an air force. 


Conversely, the Air Force will then put tracks 
on its bombers and fighters. They will have 
retractable wings and cannon in the place of 
radar and they will roll into the cities to be 
occupied and generally do the work of the 
Army. And when all these things are nicely 
settled with everybody doing the wrong thing, 
the earthbound Air Force and the skybound 
Army can start their inter-service rivalries all 
over again, and the Air Force will want to do 
the flying and the Army the walking. 

And now, concludes Esmeralda, I have to 
get on with my sewing. 

Sewing, we sneer, we didn’t know you were 
so domesticated. Domesticated nix, she says, 
I am still working on this vertical take-off 
thing. In fact, I have a brand-new idea. I’m 
building myself a balloon. 


39 











Aboard truck and on ground, left, are crates containing FU-24 under the old method 
of shipping partially knocked-down aircraft. These totalled 2,048 cubic feet per aircraft. 





Under the new method, the three crates needed to ship the entire FU-24 “kit’’ total 
only 290 cubic feet. Small crate at right contains engine compartment, parts and engine. 
Long crate houses assembled spar centre section. Large crate contains balance of parts. 


“All You Do is Put It Together” 


ies of Fletcher Aviation Corporation of 
Rosemead, California, in selling 100 of their 
new FU-24 agricultural utility airplanes to New 
Zealand in disassembled “kits” confirms the 
soundness of the company’s unusual approach 
toward cutting shipping costs in selling to 
buyers outside the United States. 

Accompanying photos tell the story, show- 
ing a conventionally crated assembled FU-24 
(in knocked-down form) occupying 2,048 cubic 
feet of shipping space, and a companion FU-24 
disassembled kit requiring only 290 cubic feet 
in three crates. 

The California company has its sales sights 
trained upon remote world markets in this 


drastic reduction of what otherwise would be a 
prohibitive burden of shipping charges. 


As in the case of the New Zealand experi- 
ment, success of the marketing of the FU-24 


in kit form is predicated upon simplicity of 


assembly of the airplane at its destination. A 
minimum of conventional hand tools, common 
to any aircraft repair shop, make relatively easy 
the riveting and bolting of parts which are 
precision-cut and stamped and pre-drilled at 
the factory in a “‘matched hole“ tooling process 
originated by Fletcher. Final assembly costs, 
which would be high under U. S. skilled labour 
wage levels, are held to a minimum by use of 
local labour at assembly points. 


Prototype of the Fletcher FU-24 Utility agricultural aircraft. 






Packing cardboard boxes of FU-24 parts, boxes num- 
bered in sequence of assembly operation, into crates for 
shipment of kits. 


FU-24 aileron parts. 








FU-24 rudder and control components ready to be kit- 


packed. 


FU-24 elevator parts. 


FU-24 outer wing parts. 
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“AEROFLOT” 


What can Western Europe expect from 
Russian commercial aviation? 


BY FRANCOIS DE GEOFFRE, PARIS 








it would be exaggerated to speak of lively air transport relations between 
Western Europe and the U.S.S.R. 

However, it does begin to look, in view of the recent exchanges of visits, as if 
the “spirit of Geneva’ may win the day among forward-looking air transport men 
in both West and East in the not-too-distant future. The heads of Air France, 
S.A.S. and British European Airways—to mention only these three—have been 
to Moscow. |.A.T.A.’s new President, Juan T. Trippe of Pan American World 
Airways, inaugurated his period of office with a verbal but none the less formal 
appeal to Aeroflot to join the International Air Transport Association. And 
smaller countries, such as Finland and Austria, can already boast an air transport 
agreement with the Soviet Union. 


During my recent third tour of Russia, which 


lasted more than six weeks and covered some 





nant General N. A. Zakharov. Our conversa- 







ty 


oe 987-2 


The author’s Moscow-Prague air ticket. 


This brings up a question: what does the West know about Russia’s commer- 
cial aviation? Strictly speaking, very little. No reliable information is available on 
organization, equipment, recruiting or training of Aeroflot crews, and only the 
barest outline is known of operating methods, network and planning. 

The following article is by a French commercial pilot and journalist, who 
speaks Russian and knows both country and people. Francois de Geoffre distin- 
guished himself during World War Il as a fighter pilot in the French “Normandie- 
Niemen” squadron which fought with Russia. Since the end of the war he has 
made three visits to the U.S.S.R., from the last of which he returned a few weeks 
ago. Unfortunately he gives no exact figures for passenger or freight volume, 
passenger, cargo or aircraft miles performed, load factor etc. This is a pity, as 
Aeroflot could presumably produce some impressive figures. Editors 


Aeroflot’s duties cover not only the carriage 


12,000 miles, I visited the following regions: 
Moscow-Kharkov, Rostov on the Don, Sotchi 
on the Black Sea, Tbilisi, Georgia, Causasus, 
the Caspian Sea, Turkmenistan, Usbekistan, 
Tashkent and Samarkand. Returning to Mos- 
cow via Kazakstan and Western Siberia, I 
applied for an interview with Marshal Zhavo- 
ronkov, Aeroflot’s Director General, and was 


received a few days later by his deputy, Lieute- 


Moscow-Vnukovo airport with Aeroflot Ilyushin Il-12 aircraft. 


tion, in Russian, lasted three hours. 
What is Aeroflot? 

Air transport in the U.S.S.R. is in the hands 
of a single State-owned undertaking, known as 
Aeroflot. However, it is nearer the truth to say 
that Aeroflot is a vast “combine”—to use the 
Russian terminology—which has its head- 
quarters in Moscow and deals with all ques- 
tions concerning civil aviation and commercial 


air fleet in the Soviet Union. 


of passengers, mail and cargo, but also all the 
tasks that in the West are grouped under the 
general heading of “air work”: ambulance 
services, pest control and other agricultural 
tasks, prospecting for minerals or oil, preven- 
tion of forest fires, meteorological flights, aerial 
survey (Aeroflot holds the monopoly of all 
civil or military aerial survey), feeder services 


for the fishing fleet (in particular on the island 


of Sakhalin, in the Arctic) etc. 
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The more modern Ilyushin Il-14 of the Red Air Force, also used for air transport, next to an Aeroflot I-12. 





Camonem Un-14 Camonem Un-l2 





Camonem Jlu-2 


Camonem Nu-2 ‘ 
(epyse-naccaupckud 
faovanm ) 


Seating plans of the standard Russian transport types, left to right: Il-14 (18 passengers), Il-12 (21), passenger version 
of the Li-2 (15), mixed cargo/passenger version of the Li-2 (9 passengers). 


The “autonomous” nature of Aeroflot be- 
comes even more apparent on examination of 
its vast activity in the technical field. It controls 
not only maintenance shops but also production 
plants for aircraft and equipment. It is itself 
responsible for training its engineers and 
mechanics, runs its own research institutes and 
laboratories, employs test pilots and is also 
responsible for the whole civil ground organi- 
zation, including airport management, ground 
radio service, meteorological service, fuel 


supplies etc. 


In other words it would by no means be 
correct to regard Aeroflot merely as an air 
transport undertaking for passengers and 
freight, although these services are its central 
task and—in view of the giant network from 
White Russia to the Yellow Sea and from the 
Arctic to the Caucasus—require a vast organi- 


zation. 


Passenger traffic 


The major target of all Western airlines—to 
reach the broadest classes of the travelling 
public—has long been achieved in Russia. 
With the great distances involved, nobody can 
do without air travel, no matter what his 
“social class”. As the Soviet Union has a 


population of more than 220 millions, increas- 


ing the passenger volume presents no pro- 
blem. Roughly speaking, Aeroflot’s passengers 
fall into three categories, travelling on duty, on 
leave or for private and family reasons. Yet 
Russia knows neither “business” nor “plea- 
sure” trips in the Western sense, and it is this 
fact that determines Aeroflot’s characteristic 
type of operation, which might be designated 
“cabotage traffic”: fast city-to-city connections 
with frequent intermediate landings and a 
virtual absence of long-distance non-stop ser- 


vices. Hence the Russian airline has hitherto 


aircraft (although the appearance of the jet 
aircraft may bring certain changes here). 
Rugged, easily maintained twin-engined mo- 
dels today form the backbone of the Soviet’s 


commercial fleet. 


A glance at Aeroflot’s route network, 
schedules and rates gives roughly the following 


picture: 


I. Domestic services 


a) Connections from Moscow-Vnukovo to 69 


cities in the Soviet Union. 


b)Connections between 79 other Russian cities. 
The network covers more than 110,000 miles 
in the first category and roughly 120,000 


miles in the second. 


Il. Zuternational services 


a) From Moscow-—Vnukovo: 15 routes connec- 
ting the Russian capital to the following 
centres: Berlin, Budapest, Warsaw, Vienna, 
Kabul, Mukden, 


Stockholm, Tirana, Ulan Bator (in pool with 


Prague, Peking, Sofia, 
the Chinese airline), Helsinki (of late in pool 


with the Finnish Aero O/Y). 


b)From Alma Ata to China; from Tashkent to 
Kabul. 


Practically all of the international services are 
flown by Aeroflot aircraft. However, the 
Russian authorities have recently signed air 
transport agreements with Finland, Austria 


and East Germany permitting these countries 


Map of the main Russian air routes: unbroken lines are Aeroflot routes, broken lines routes flown by foreign airlines. 
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Relations with Western Europe at present are 


still in the stage of exploratory talks. 


The following are typical Aeroflot rates: 
Moscow-Vladivostok (roughly 7,500 miles): 
fare 1,700 roubles (approx. $ 370); free baggage 
15 kg; excess baggage 21.25 roubles ($ 4.46) 
pet kg. 


Moscow—Prague—Paris (roughly 1,800 miles): 
fare 768.50 roubles (approx. $175); excess 
baggage 8.10 roubles ($ 1.70) per kg. 


Moscow—Kiev: 245 roubles ($51.45); Mos- 
cow-Tashkent: 640 roubles ($ 134.40); Alma 
Ata—Novosibirsk: 470 roubles ($ 98.70); Baku- 
Rostov: 360 roubles ($ 75.60). 


For the longest scheduled service, from Mos- 
cow to Magadan (on the northern shore of the 
Sea of Okhotsk, opposite Kamchatka) the 
Soviet citizen has to pay 2,600 roubles ($ 546) 


and 26 roubles per kg of excess baggage. 


As the exchange value of the rouble in terms 
of Western currency is purely theoretical, it is 
not possible to make valid comparisons with 
European or American fares. According to 
General Zakharov, some Russian rates are 
higher than the corresponding Western fares, 
though prices are systematically reduced from 
year to year. In the majority of cases, too, 
travelling expenses are paid by State syndicates 


or ministries. 


Aeroflot’s flying equipment is in general 
comfortable, reliable and fitted with modern 
navigation and instrument flying equipment. 
Its pilots must be considered experienced and 
conscientious. A stewardess is carried on long 
routes. It is not customary to fasten seat belts 
during take-off and landing. Certain aircraft 
used on foreign services have a bar behind the 


pilot’s cabin. 


Present and future equipment 


Aeroflot’s passenger fleet includes a number 
of Russian-designed types that are obsolescent 
by Western standards. However, long-range 
jet aircraft satisfying all modern demands are 
reportedly to come into service in the relatively 


near future. 
At present the following types are in opera- 


tion: Li-2 (copy of the Douglas DC-3), Il-12 
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to operate their national airlines to Moscow. 








which recall Piasecki designs. 


Aeroflot helicopters... 


(cruising speed 200 m.p.h., 21 passengers) 
and Il-14 (cruising speed 220 m.p.h., 19 
passengers). The two latter aircraft are roughly 


comparable to the Convair 240. 


So far, then, the Russian airline has no four- 
engined aircraft. However, it already has twin- 
jet types, derived from medium bombers, in 
operation; these are destined for long-distance 
mail and freight traffic, e. g., between Moscow 
and Novosibirsk (1,800 miles). This fleet is 
completed by a number of multi-purpose air- 
craft: U-2 (charter services, ambulance, agri- 
cultural purposes etc.), Yak-12 (mainly agri- 
cultural uses) and AN-2 (agricultural and 
ambulance duties). However “old-fashioned” 
the two latter types may be, they do good work 
in Siberia. Mention should also be made of the 
sizeable fleet of helicopters, single or twin- 
rotor, which closely follow American designs 
and are used chiefly in northern Siberia and 


the regions bordering on the Arctic. 


It almost looks as if Russian engineers were 
deliberately neglecting today’s “transition” 
equipment to concentrate on developments for 
tomorrow, with turbine engines and rocket 
motors taking first place. During my interview 
General Zakharov told me that two new types 
would be put into service early in 1956, a 
70-ton twin-jet transport for 50 passengers and 
a 100-ton four-jet model for 70 passengers, 
with the following performance: cruising speed 
500 m. p. h., cruising altitude 39,000 ft., range 
more than 3,000 miles. To my request for 
somewhat more precise power figures for the 
jet engines and to my statement that turbojets 
with a thrust of 10,000 lbs. were in production 
in France, General Zakharov replied: “You 
may take it that the Soviet Russian turbojets 
have about twice that power... i. e., at least 
20,000 Ibs. thrust. What is more, our aircraft 
are capable of taking off on one engine with 
full payload, which helps greatly to increase 


reliability”. 


The Aeroflot Deputy Director General was 


quite prepared to answer questions. 
“What routes will the new equipment fly ?” 


Turning to a wall map on which the Russian 
capital was connected with hundreds of other 
Soviet cities by red and blue threads, Zakharov 
pointed out the main routes with a ruler... 
Moscow-Khabarovsk (north of Vladivostok), 
probably with an intermediate landing at 
Novosibirsk ... and chiefly Moscow-Peking, 


perhaps non-stop... 


Dutifully I expressed my admiration, It was 


running through my head that the West’s new 


One of the Ilyushin Il-20 twin-jet mail aircraft (military designation Il-28) which leave Moscow every night (at 
3 a.m. local time) carrying newspaper matrices for printing in Novosibirsk, Siberia. 
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Ten hours time difference on Aeroflot’s network. If the time in Berlin or Sofia is 11 a.m., it is noon in Moscow, 1 p.m. 
in the Urals and 9 p.m. in Petropavlovsk. 


commercial jets will not be in service for three 
ot four years, the DC-8 having been promissed 
for December 1959, the Boeing 707 for between 
1958 and 1959, and the French Caravelle for 
about the end of 1958. 


General Zakharov then spoke of the other 
activities of Aeroflot, as outlined earlier in the 


article. 


Aeroflot’s other tasks 


Above all Aeroflot operates extensive mail 
and cargo services (Li-2s and jet aircraft), which 
are also regarded as training courses for pilots 
of passenger aircraft. Aeroflot aircraft also 
serve widely as ambulances, the main types 
used being the roomy AN-2, the U-2, the 
highly manceuvrable Yak-12 biplane and a large 
number of single or twin-rotor helicopters. 


Visibly in his element, General Zakharov 


showed me pictures of an ambulance flight in 
the severe conditions of the north Siberian 


winter. 


“This speedy evacuation by aircraft and 
helicopter, in which a child’s life was at stake, 


cost Aeroflot no less than 48,000 roubles. 


“However, our agricultural services should 
also not be under-estimated. A fleet of more 
than 1,000 aircraft is available to the model 
farms and kolkhozes. This work is becoming 
increasingly important, particularly in the 
central Asian regions. For example, over 450 
aircraft (Yak-12s and AN-2s) are used in the 
Republic of Usbekistan alone; here the AN-2’s 
landing run of only 65 yards and its economy 
in operation make it particularly suited for 
these special tasks: dusting the sugar beet crops, 
harvesting in the cotton plantations, sowing of 
rice fields. This aircraft covers 220 to 750 acres 


per hour, depending on the task.” 


An Aeroflot airport in the eternal ice (Polar station No. 3). 


After mentioning <Aeroflot’s services to 
mining, aerial survey, forestry and fisheries, 
General Zakharov finally came to speak of 
charter flights, for which squadrons of U-2s 
and AN-2s are available at all Russian airports. 
The pilots, most of them young, carry small 
consignments of mail and freight or passengers 
to out-of-the-way regions not accessible by 


other means of transport. 


Organization and training 


To a certain extent Aeroflot can be termed a 
“State within a State’’. It enjoys extensive inde- 
pendence, receives its instructions direct from 
the ministries concerned and is answerable only 
to them for its activities. Its multiple competen- 
cies in aircraft industry, ground organization 
and personnel training reveal its economic and 
educational role in the Soviet Union. Though 
the two top posts are held by military officers, 
Aeroflot’s personnel has civilian status and in 
no way comes under the Red Air Force. Staff 
is recruited among demobilized military pilots 
on the one hand and from boys leaving school. 
Candidates for Aeroflot’s training centres must 
be between 17 and 23 years of age and have 
completed ten years at school. The future 
commercial pilot first attends a beginners’ 
school, where he obtains his pilot’s licence 
after a minimum of 180 flying hours. He then 
goes to an advanced training centre to train as 
co-pilot, flying a variety of aircraft types 
including at least 50 hours on twin-engined 
models. After another 1,000 hours of flying, 
he enters a training centre for aircraft captains, 
where coutses last several years. On being 
taken into Aeroflot, the candidate is employed 
for one year on mail and freight services and 
another year as co-pilot on passenger services. 
If found suitable, he is put in command of a 


Helicopters are used to supply the Russian floating 


islands in the Arctic. 
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On agricultural duties: an AN-2 dusting cotton plantations in Central Asia. 


passenger aircraft. Aeroflot pilots fly a maxi- 
mum of 80 to 100 hours a month, though 
efforts are made to keep flying time down to 70 
hours a month. The monthly income of a 
commercial pilot varies between 4,000 and 
5,000 roubles ($840 and $1,050), that of a 
stewardess between 1,500 and 2,000 roubles 
($315 and $420). “Mileage millionaires” wear 


a special badge on their uniforms. 


Ground organization 


Soviet airports and airways are equipped with 
modern aids, which meet special climatic and 
seasonal requirements. 

Moscow’s international airport of Vnukovo 
has four different instrument approach aids, 
one of which largely resembles the Western 


ILS system. For ILS landings similar airborne 


Ambulance duties: a Zim limousine of the First Aid Service 


aircraft. 








instruments to the West’s are used, in partic- 
ular a cross pointer instrument for approach 
course and glide path. Vnukovo’s four 


approach aids are in service night and day and 


can replace each other in operation. 


All other busy airports have ILS equipment 
and automatic D/F installations. For en route 
navigation extensive use is made of the radio 
compass. It should be emphasized that many 
routes, especially in Asian Russia and Siberia, 
must be described as “desert” routes. For the 
rest, the ground stations have extremely power- 
ful transmitters which can be picked up with- 
out difficulty at distances of 300 miles or more. 
With a few exceptions in Siberia and Central 
Asia, runways are concrete-surfaced and well 
illuminated. All major airports have large 


terminal buildings with restaurant and waiting 


rooms. 


brings the duty doctor (with hat and bag) to the Aeroflot 







to reckon. 





Weather conditions and topography 


Two factors are of decisive importance in 
Russian air transport operations, the continen- 
tal climate with its effects on weather condi- 
tions, and the characteristic topography of the 


vast Russian plain. 


The whole territory of the U.S.S.R. has a 
definite continental climate: hot dry summers, 
and extremely cold snowy winters with little 
fog—except in the Baltic provinces and certain 
other coastal areas. Passenger aircraft are fitted 
with thermal de-icing on the wing leading 
edges. However, the severe Siberian cold does 
not as a rule produce ice. In the Caucasus and 
in the Caspian and Black Sea regions autumn 
brings definite bad weather periods with heavy 


precipitation. 


With the exception of a few regions—Cauca- 
sus, Urals, the Iranian, Turkish, Afghanistan 
and Chinese frontier areas and the plateau of 
Pamir—the whole of the Soviet Union is one 
vast plain with completely insignificant ground 
elevations. For example, the whole 1,800 miles 
between Moscow and Tashkent could be flown 
at 300 ft. without danger. The same applies to 
the South-North routes on which, once the 
Caucasus has been crossed, no hills are encoun- 
tered. In practice it would be possible to fly 
low right up to the Russian capital, whose 
obstruction-free surroundings considerably fa- 


cilitate bad weather approaches. 


Aeroflot's place in world air transport 


If one day the political barriers between East 
and West are lowered, Aeroflot will be called 
upon to play an important part in world air 
transport. In organization it is already one of 
the biggest transport undertakings in the 
world, although its fleet unquestionably needs 
modernizing. A beginning will be made with 
the jet transports announced for 1956, Route 
network and traffic volume are constantly 
growing. Safety is also good—as far as I can 
gather there was only one accident in 1955, 


when an engine fire caused an II-14 to crash. 


Created out of nothing and burdened with 
the heritage of a murderous war, Aeroflot has 


quietly developed since 1945 into an under- 


taking with which the West will in future have 















Air Transport in the Chinese Peoples Republic 


BY PIEN JEN-KENG, CHIEF OF PASSENGER 


In the preceding article, devoted to the Soviet Aeroflot, the Editors of /nteravia 
express regret at the fact that owing to the lack of factual details the report by an 
occasional correspondent sounds a little colourless. 


Since life consists of coincidences—even in an editorial office—the postman 
arrived on practically the same day with a report from our Tokyo Correspondent 
which describes air transport in the Chinese People’s Republic and certainly is 
not lacking in colour. In places the “colour” is applied even in very thick layers... 


However, our man in Tokyo deserves no credit and no blame, for he is not the 
author. The author is Pien Jen-Keng, a Chinese air transport veteran, who was 


AND CARGO AIR CREWS, C.A.A.C., PEKING 


first employed by the former Sino-American China National Aviation Corporation 
in Shanghai and who harbours anything but purely friendly sentiments for his old 
company, management and colleagues. The article first appeared in the September 
1955 issue of the Red Chinese monthly China Reconstructs which is published by 
The China Welfare Institute, Peking. 


What the Chinese writer has to say seems to be of interest, particularly because 
his ideas do not quite seem to tally with the thoughts and hopes expressed at 
the recent 1.A.T.A. Annual General Meeting in New York (October, 1955) by the 
leading men of Western air transport, who all advocated the creation of a truly 
world-wide system of airlines. The Editors 


China’s domestic civil] airlines, passenger and 
freight, fly some 9,500 miles of regular routes. 
In addition we have three international lines to 
the Soviet Union, which connect with others 
to various European capitals. Chinese planes 
will soon be going to countries in Southeast 
Asia (this has been confirmed in the meantime 
by the recent Sino-Burmese air transport agree- 
ment. Ed.). 

These lines have a splendid safety record. 
Since 1950, when the Civil Aviation Admini- 
stration of China was established, the number 
of passengers has increased more than fourfold, 
the amount of freight more than eightfold 
(unfortunately the author again provides no 
figures for his comparisons. Ed.). Yet there has 
been not a single casualty or loss of cargo. 

As a pilot who has flown 9,500 hours without 
accident, I am proud to be an officer of the 
people’s airlines. It is a very different status and 
feeling from those we used to have in the old 
American-controlled China National Aviation 
Corporation (CNAC) which employed me for 
twenty years. 

My new career began in 1949, soon after the 
proclamation of the New China, which found 
me in Hong Kong. The CNAC, which had 
ordered its fleet there, had begun to fire 
Chinese personnel. It was being urged by the 
Kuomintang to move the rest to Taiwan (For- 
mosa). To keep our jobs, we would have had 
to break forever with our country, and we 
Chinese love our homeland. But to a pilot, 





Russian instructor and Chinese co-pilot en route. 


flying is his life, and when the People’s Govern- 
ment invited us to come back and continue in 
our profession, I and some friends made our 
decision. 

On the chilly evening of November 9th, 
1949, twelve planes bearing the insignia of 
CNAC und CATC (the Kuomintang’s “Central 
Air Transport Corporation’’) landed in libera- 
ted Tientsin after a long flight from Hong 
Kong. Their pilots, of whom I was one, were 
warmly received. We all stated our willingness 
to help build civil airlines in the New China, 
and within nine months I was flying the first 
post-liberation air route, between Tientsin and 
Chungking. 


A passenger aircraft in the colours of Red China’s C.A.A.C. airline leaving Shanghai runway. 
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The author now describes his earlier career, 
most of which he spent with CNAC, as stated 
above. The China National Aviation Corp. was 
formed in 1929 with a capital of $10,000,000, 
of which 45 percent was held by Pan American 
Airways and 55 percent by the Chinese Ministry 
of Transport of the time. CNAC flew domestic 
Chinese air routes with a fleet of up to 25 
American-built aircraft, and in 1937 the most 
modern component of this fleet consisted of 
three Douglas DC-3’s. According to records 
still available, the Board of Directors consisted 
of two Chinese and three Americans, and in 
1936 the line carried 18,567 passengers and 
about 155,000 lbs. of freight and flew about 
1,500,000 aircraft miles. 

* 


Today our writer still complains bitterly that 
the salaries of some of the Americans were 
about thirty times what the Chinese employees 
were getting. He joined CNAC as a 17-year old 
ground crew apprentice in 1930, and in 1942, 
when he was a mechanic, he was transferred to 
Calcutta, CNAC’s new main base. Of that time 
he also has certain reminiscences: “T’ll never 
forget how the Americans sat drinking Coca- 
Cola in the shade, swearing and cursing at us 
as we sweated in the hot Indian sun . . . Besides 
power, the Americans enjoyed endless oppor- 
tunities to make money. Everything used by 
the CNAC, from aircraft to toilet paper, was 
bought in the United States. Pan American Air- 
ways took a five-percent commission on each 
purchase. One senior executive, for instance, 
came to Shanghai with nothing but ended up 
with a mansion and a yacht of his own.” 


The author then relates how in World War II 
CNAC took part in the India—China airlift over 
the “hump” and made much money. As most 
qualified Americans were in war _ service, 
Chinese were now picked for flight crew, and 
our writer—a mechanic of ten years’ standing 
and known to be “quiet and obedient”—was 
made a co-pilot. He was put on successive 
flights across the Himalayas without rest but 
continued to study, and three years later he 
got into a pilots’ class with Americans “for 
The Americans were 


window dressing”’. 
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quickly checked out as “highly paid captains” 
but he was made to wait. It took many protests 
before he at last got his pilots’ certificate in 
1945. 

However, it took him until V-J Day before 
he knew “‘what kind of people he was really 
serving”’, he reports. ““While the Kuomintang 
plunged our country in civil war and millions 
starved, I carried planeloads of Kuomintang 
officials and profiteers with their wives and 
concubines and foreign tourists who had plenty 
of money and did not work. In 1946-47 we 
made 44 flights to ship goods for the private 
speculations of the Kuomintang Minister T. V. 
Soong (Chiang Kai Shek’s brother-in-law. Ed.) 
as a ‘favour’ for which the corporation charged 
nothing. CNAC also bought a luxurious special 
Douglas DC-4, costing over a million U.S. 
dollars, for the exclusive use of Chiang Kai 
Shek. The profits of CNAC were banked in 
America, and very little of its income was spent 
in China for airfields, terminals and employee 
accommodation... The other Kuomintang 
airline, CATC, was just as predatory, and the 
Civil Air Transport, headed by the American 
adventurer Claire Chennault, was perhaps the 


worst of all...” 
* 


And now our irate Son of Heaven had 
“chosen freedom” and in Shanghai helped 
build up the new civil air transport system. Six- 
teen partially destroyed aircraft were patched 
up again, and these were used mostly for cargo 
transport because the railway network in 


The C.A.A.C. route network 


Domestic routes: 

1. Peking-—Kaifeng—Huchow-—Wuhan-Nanking- 
Shanghai 

. Peking-Kaifeng-Wuhan-Hwangchow 

. Peking-Tientsin-Shenyang-Harbin 


> WwW 


. Peking-Taiyuan-Sian-—Chungking 


. Peking-Taiyuan-Sian-—Lanchow-Chiuchuan 


qn 


6. Urumchi-Qomul-Chiuchuan-Lanchow-Sian 

7. Urumchi-Aksu-Kashgar 

8. Chungkiang-Ichang-Wuchang-Nanking- 
Shanghai 

9. Chungkiang—Kunming-—Nanning-—Canton 

10. Canton-Leichou 


The following extensions of the international network 
are planned (marked in broken lines in the map): 
from Kunming via Mandalay to Rangoon and probably 
from Urumchi via Alma Atato southern Russian cities. 
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Passengers from Shanghai boarding a Chinese airline 
Li-2 at Peking. 


Southwest China had been put out of action. 
Later a fleet of transport aircraft and ample fuel 
were purchased in the Soviet Union, and from 
1952 onwards new air routes were opened each 
year. Students and workers were trained as new 
pilots, experienced co-pilots were promoted to 
captains. Old ground and flight crews were 
sent on temporary duty with the newly formed 
Sino-Soviet joint-stock civil aviation company 
to learn from Soviet experience. 

For five years, 1950 to 1954, the Sino-Soviet 
airline played the dominant role in Chinese air 
transport. The author is full of praise of the 
Russians for the manner in which they trained 
their Chinese comrades. And when the basis of 
a national Chinese air transport system had 
been firmly established, “all Soviet shares in 
the company were formally turned over to 
China” on December 31st, 1954, and its opera- 
tions were “absorbed into our Civil Aviation 





Administration and are all managed by 
Chinese”’. 

The ground mechanic of CNAC then be- 
came Deputy Chief of Operations in the new 
CAAC, later Chief of Passenger and Freight 
Air Crews. All the while he continued to work 
as a pilot, flew high Russian officials, Clement 
Attlee and the British Labour Party delagation, 
Prime Minister Nehru of India and his daugh- 
ter, and Prime Minister U Nu of Burma on 
various trips. The head of a Pakistani delega- 
tion noted in the “Suggestions and Criticism 
Book” which “‘is carried on all Chinese planes”’: 
— “For perfect take-offs and smooth landings 
the Chinese pilots are second to none.” Similar 
compliments were paid him by French, Indo- 
nesian, Latin American and other travellers. 


In conclusion the author writes about the 
multiplicity of the tasks performed by CAAC: 
duties of pure air carriage, aid to agriculture, 
rescue during floods, photo surveys, forest 
patrols, geological surveys, etc. He tells us 
that radio beacons and blind-landing equip- 
ment have been installed “everywhere”, that 
Soviet civil aviation regulations, “embodying 
many years of experience’, been 
translated and made standard in China, that, 
generally speaking, air transport operations are 
conducted along lines strongly reminiscent of 
those followed in the West. New 1955-model 
passenger aircraft arrived recently from the 
Soviet Union, and the Chinese domestic and 
international air routes are being expanded. 
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From Santa Monica Airport we climb through the 
smog of Los Angeles... 








... past villages and orange groves... 








... across the wide road which climbs... 


Flight into the Desert 


[| the desert, any desert, an expanse 
of sand and rocks spotted by dry brush and 
weeds, with a blue mountain ridge in the 


distance. 


Imagine flying over this desert, then suddenly 
dropping down and landing smoothly on a 
grass airstrip, walking a few steps and finding 
yourself at the edge ofa heart-shaped swimming 


pool surrounded by palms. 


That is what hundreds of Americans do at 
Palm Desert Airpark, in the Californian Desert, 
about ten miles from Palm Springs. There is 
water deep under the desert floor—all you have 
to do is to pump it up, and the torrid barrenness 


turns into Paradise. 


We took off from Santa Monica Airport, near 
Los Angeles, early one Sunday morning aboard 


the Bonanza piloted by Norman Warren, veteran 


... through the rugged mountains east of Los Angeles... 












The Beechcraft Bonanza which flew us to the desert 
is fully equipped with Lear automatic pilot, Lear two- 
way radio, ete. In front of it, left, Norman Warren, of 
Lear; right, Dr. E. E. Heiman, of Interavia. 


.-and arrive over Palm Desert Airpark, near Palm 
Springs. In foreground are guest cottages, swimming 
pool is in circular patio. 


former Glenn L. Martin test pilot and now an 
executive for Lear, Inc., quickly pierced the 
proverbial smog of Los Angeles and headed 
towards the mountains and the desert behind. 
Below us the scenery changed gradually from 
sprawling communities and orange groves to 
rugged mountain, with a wide road snaking up 
towards the pass between Mount San Jacinto 
and Mount San Gorgonio, and to the desert. 
After 75 minutes of flying we set down at 
“Desert Air”, next to a date palm grove, and 


the famous swimming pool. 


“Desert Air” was the idea of a Los Angeles 
architect, H. L. Gogerty, who built the resort 
in 1946. To make it quickly accessible to the 
many privately owned aircraft in Southern 
California, he laid out two 3,200-foot grass 
landing strips—long enough for twin-engined 
types such as DC-3’s, Lockheed-Lear Learstars, 


Dozens of personal aircraft are lined up along one of 
the grass landing strips. 
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New arrivals at the swimming pool. 


even Consolidated PBY amphibians, and such 
smaller types as Bonanzas, Navions, Cessnas, 
and so on. When we landed we counted more 


than thirty aircraft on the flight line. 


While only an occasional guest arrived by 
air in 1950—there were 15 to 20 aircraft a week 
in that year—the idea has now caught, and in 
1955 air arrivals averaged 75 to 100 aircraft 


weekly. 


The Desert Air Hotel has a capacity of 90 
guests with rates ranging from $10.00 a day 
for a single room, $14.00 for a double, and 
fully equipped cottage suites from $36.00 a day 


upwards. 


Building the resort required an initial invest- 
ment of $500,000, but the same amount will 
now be used for expansion. Twenty-five addi- 
tional guest rooms are planned, another swim- 
ming pool is to be built, and Gogerty has 
worked out plans for a 100-house lease-hold 
development, with each home site fronting on 
a grass taxi strip. Hotel expansion will cost 
$250,000, the home development $2,000,000, 


Cottages comprising living room, bedroom, kitchen and 
bath cost from $36.00 a day. 
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Palms and desert mountains form the backdrop. 


The “Luau Hut” cocktail room at Desert Air provides 
cool comfort. The ‘Compass Room Restaurant’ is 
visible in the background. 


Guests entertain each other at one of the fully equipped 
guest cottages. 


OE perce Et BIR. ” 


and another $250,000 will be spent on carving 
a tricky, grass-covered 18-hole golf-course out 


of the desert. 


The result will be a man-made 300-acre oasis 
in the Californian desert, accessible chiefly to 
owners of private aircraft—and there are plenty 
of them in California. So, if you are fed up with 
Los Angeles’ short but wet winter and its 
eternal, eye-irritating smog, and if you feel your 
pocket-book can stand it, hop in your plane 


and make for the desert. 


We had a nice cool dip in the (heated) swim- 
ming pool, a pleasant lunch under a huge 


sunshade, and flew back to Santa Monica. 


As we stood in the dusk outside the small 
hangar housing the Bonanza, we watched other 
personal planes returning from their Sunday 
outings, one after the other, about one a 


minute. 


Suddenly we felt that in this vast country 


flying in every form has really come into its 


own, military flying, commercial flying, even 


personal flying. 


Palm Desert Airpark with its two 3,200-foot grass strips. A 100-home development is planned in the right angle 


formed by the two strips at right. 
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A PARCA (Projectile Autopropulsé Radioguidé Contre Avion) anti-aircraft rocket 
leaving its launching ramp with the aid of auxiliary rockets (photo, DEFA No, 55240 
G.1). 
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The PARCA surface-to-air rocket on its launching ramp; launching weight 2,200 Ibs., 
span 11 ft. 2 ins. (photo, SCA No. 55240 L.17). 


SE. 4200 surface-to-surface ramjet missile of S.N.C.A. du Sud-Est during ramp launch- 
ing with auxiliary rockets (photo, SNCASE No. 55240 G.2). 





Two-stage experimental rocket of undisclosed S.N.C.A. du Nord type (photo, SCA 
No. 55240 L.2). 





FRANCES 


As a result of ten years of hard work French guided missile develop- 
ment has reached a high standard. As the recently released pictures on 
these pages reveal, all categories of “engins spéciaux” (guided weapons) 
are under development: surface-to-air rockets (anti-aircraft), surface-to- 
surface missiles, air-to-air and air-to-surface rockets, and finally remote- 
controlled target aircraft. 


Surface-to-air rockets: primary mention should be made here of the 
PARCA anti-aircraft rocket (Projectile Autopropulsé Radioguidé Contre 
Avion), a joint development by Laboratoire de Recherches Balistiques et 
Aérodynamiques, Vernon, Etablissements d’Expériences Techniques, 
Versailles and Bourges, and Atelier de Constructions, Puteaux, for the 
French Army General Staff and the Armament Research and Production 
Directorate. Launched from mobile, remote-controlled ramps, PARCA 
can intercept enemy aircraft at all altitudes, reaching high speeds and 
accelerations. The launching ramp is first directed towards the probable 
lead point, on the basis of information supplied by the radar equipment 
(which follows the target). Take-off rockets are used to accelerate 
launching and continue burning during ascent until the speed of sound 
is exceeded, when they fall off. The rocket, which continues to climb 
under its own power, is followed constantly by the ground control 
station and guided by radio to the lead point, which has meanwhile been 
determined much more accurately. When within a short distance of the 
target, a proximity fuse causes the PARCA’s warhead to detonate. 


Other surface-to-air weapons ate the SE. 4100 and SE. 4300 guided 
rockets of S.N.C.A. du Sud-Est, the latter of which has a gross weight 
of 2,200 Ibs. and a span of 11 ft. 2 ins. The Masalca and Maruca anti- 
aircraft rockets are in development for the French Navy. 


SE.4100 two-stage surface-to-air rocket of S.N.C.A. du Sud-Est; weight 287 Ibs. 
(photo, SCA No, 55240 L.16). 
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GUIDED MISSILES 


Surface-to-surface missiles: Designed for medium ranges (more than 60 
miles) and with an impressive warhead, the SE. 4200 ramjet missile of 
S.N.C.A. du Sud-Est is launched from mobile ramps with the aid of 
powder-propellant auxiliary rockets (picture). There are also three types 
of anti-tank rockets in production under the SS. 10 und SS. 11 pro- 
grammes, namely the SFECMAS 5200 of S.N.C.A. du Nord, the 
ENTAC (Engin Tactique Anti-Char) designed by the Armament 
Research and Production Directorate, and the SFECM AS 5210(S.N.C.A. 
du Nord). While the two first-mentioned missiles are guided by wires 
and therefore have ranges of only 6,500 ft., the 5210 design is for longer 
ranges and hence presumably has a guidance system without wires. All 
three have hollow charges of high penetration. 


Air-to-air guided rockets: Among these weapons developed for the 
French Air Force two types may be regarded as operational, the MATRA 
R. 051 and SFECMAS 5103. The former, built by Société Générale de 
Mécanique, Aviation, Traction, Paris, is roughly 10 ft. long, spans 3.3 ft. 
and weighs 350 lbs. The second, produced by S.N.C.A. du Nord, has a 
length of 8.2 ft., a span of 2.6 ft. and a weight of 287 lbs. Both are two- 
stage solid-propellant rockets; the power plants of the final stage are 
designed for a constant supersonic speed, which, however, depends on 
the airspeed and altitude of the mother aircraft. 


Remote-controlled target aircraft: The two French target aircraft, 
SFECMAS 5501 (CT-10) and 5510 (CT-20), were shown at last year’s 
Paris Salon and are already known to /nferavia readers (cf. No. 6, 1955, 
p. 602 and No. 5, 1953, p. 246, etc.). The latest pictures of the two types 
are, however, shown here to complete the survey. 


SFECMAS 5501 remote-controlled target aircraft (with pulse-jet power plant and 
straight wing) on its rocket sled (photo, SCA No. 55240 G.4). 












SFECMAS 5103 two-stage air-to-air rocket; weight 350 Ibs. (photo, SCA No. 55240 G.7). 
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MATRA R.015 air-to-air rocket under the wing of a Gloster Meteor (photo No. 55240 
G.10). 


Gloster Meteor with two air-to-air rockets (SFECMAS 5103?) under the wing (photo, 
SCA No. 55240 G.8). 








SFECMAS 5510 remote-controlled target aircraft (with turbojet and swept wing) 
taking off from a ramp (photo, SCA No. 55240 G.6). 
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AVIATION POLITICS 


@ Britain to make own hydrogen bomb 


In reply to a Labour question on whether the 
British Government was prepared to discuss with 
President Eisenhower and Prime Minister Bulganin 
the possibility of banning experiments with hydro- 
gen bombs, Sir Anthony Eden told the House of 
Commons that while the Government would at all 
times welcome arrangements contributing to world 
security, they were not prepared to accept agree- 
ments which would put the United Kingdom in a 
position of decisive inferiority to other great 
powets.. The Government, he said, still regarded 
“our manufacture and possession of the bomb as a 


deterrent to war’’. 


@ Ross Rizley re-elected C.A.B. Chairman 


Contrary to forecasts that the Chairman of the 
U.S. Civil Aeronautics Board would not accept 
another year in office, President Eisenhower has 
announced Rizley’s re-election for 1956. Joseph 
Adams, Vice Chairman, has also been appointed 


for another year. 


@ American criticisms of Warsaw Convention 
compensation 


At the I.C.A.O. Conference in The Hague in 
September 1955, a protocol revising the Warsaw 
Convention was signed by 26 States. The Warsaw 
Convention of 1929, which regulates legal relations 
between the air transport operator and his clients 
(in international traffic), set the maximum liability of 
the carrier towards each passenger-at 125,000 gold 
francs (roughly $8,300). The Hague Conference 
doubled this sum. However, even the new sum is 
considered by the U.S. Congress — which is to 
discuss ratification of the Hague Protocol in its 
next session—as inadequate, as the compensation 
allowed under American law is substantially 
higher. The situation came into sharper focus when 
a United Air Lines DC-4 crashed in Wyoming on 
October 6th, 1955, The heirs of the “international” 
passengers, who had booked their flight in Eng- 
land and transferred to the DC-4 in New York, 
received compensation under the Warsaw Conven- 
tion, while the heirs of the domestic passengers 


whose journey had originated in New York 


* Extracts from Interavia Air Letter, daily international 
news digest, in English and French. All rights reserved. 


the Air?* 





Glenn L. Martin: from Baltimore comes news of the 
death of the well-known American designer and aircraft 
manufacturer Glenn L. Martin, who founded The Glenn 
L. Martin Co. in 1909, the United States’ first aircraft 
factory. Martin had withdrwn from active leadership of 
the firm some time ago. 


New Executive Vice President of United Aircraft Export 
Corporation is James S. Lee (foto), who has been a 
member of the Board since 1950.—Harvey P. Jolly, 
hitherto European representative, and Robert B. Muir, 
hitherto Helicopter Sales Department, have been made 
Vice Presidents. 





received far higher sums.—Utah Representative 
Dawson described this as “unfair” and announced 
that he had asked the House Interstate and Foreign 
Commerce Committee to propose legislation to 
grant the same recovery rights for the next-of-kin 
of all U.S. aircraft crash victims, regardless of 
whether or not their journey started in a foreign 


country. 


@ The Strasbourg Conference on the Coordi- 
nation of European Air Transport 


The I.C.A.O. Conference on the Coordination 
of European Air Transport which convened in 
Strasbourg on November 29th, 1955 under the 
auspices of the Council of Europe, discussed the 
following questions: organization of a permanent 
regional representation for European air transport; 
the advisability of multilateral agreements for 
scheduled and non-scheduled traffic; the use of 
helicopters in European air transport etc. Pierre 
Nottet, Belgium’s Director General of Civil Avia- 
tion, was elected Chairman of the Conference. Vice 
Chairmen: Luis de Azcarraga (Spain), Alf Heum 


(Norway), Professor Antonio Ambrosini (Italy). 


SERVICE AVIATION 


@ U.S. to increase secrecy on new weapons 





A rigid decree—said to originate in the White 
House—is expected to tighten clamps still further 
on Defense Department information concerning 
new weapons. No information on new weapons of 
any type may be released until one year after they 
are placed in an operational status. An earlier ban 
on mentioning the Atlas Inter-Continental Ballistic 
Missile and the Redstone Missile is thought to have 


influenced the decision. 


@ Private schools to train U.S. Army pilots 


The United States Air Force will transfer part of 
its job of training pilots for the Army to private fly- 
ing schools early in 1956. The Hawthorne School of 
Aeronautics, Spence Air Base, Moultrie, Ga., will 
train some 600 Army flyers during a three-month 
training period. The company will be given 58 two- 


seat Cessna L 19 training aircraft for the purpose. 


A guided missile known as Velvet Glove developed by Canadair Limited, Montreal, is demonstrated to officers and 
civil officials. . 
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for 32 passengers. 


@ Thunderjets for the Netherlands 


The first batch of the new United States-built 
F-84F Thunderjet fighters has been officially handed 
over to the Netherlands Government for use by 
the Royal Netherlands Air Force. They are being 
de-cocooned by Avio-Diepen at Ypenburg. 


AIR TRANSPORTATION 


@ The aircraft takes 28% of all U.S. domestic 


travel 


An analysis of United States domestic travel 
published in the November issue of the “Analysts 
Journal” (author John H. Lewis) shows that the 
share of air transport in total travel (rail, road, air) 
has trebled in the last six years: 1948: 9%, 1950: 
15%, 1952: 19%, 1954: 28%. 


@ Peter Masefield prophesies supersonic air 
transport for 1970 


Supersonic commercial aircraft crossing the 
Atlantic at speeds of 1,800 m. p. h. or more should 
be in regular use by 1970, according to Peter Mase- 
field, former Chief Executive of British European 
Airways and President of the Institute of Trans- 
port. Speaking at a conference on communications 
organized by the Town and Country Planning 
Association, Masefield forecast that in 20 or 30 
years’ time the use of vertical take-off aircraft 
similar to the “Flying Bedstead” would reduce air 
travel time between the centres of London and 
Edinburgh to 15 minutes. Referring to helicopters, 
he said the “truly commercial vehicle”, carrying 
50 passengers and travelling at about 150 m. p. h. 


would take eight to ten years to develop. 


@ K.L.M. and Aeroflot sign ticket agreement 


K.L.M. Royal Dutch Airlines and Russia’s Aero- 
flot have signed an agreement:enabling passengers 
to travel on a single ticket from various parts of 
the world to Moscow. K.L.M. will carry passen- 
gers as far as Prague, Vienna and Kabul, where 
they will change to Aeroflot aircraft.—Scandi- 
navian Airlines System, Air France and the Fin- 
nish Aero O/Y have already signed similar agree- 
ments with Aeroflot. 
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The Fokker F.27 Friendship. The prototype shown here began flight testing in Amsterdam on November 24th, 1955. 
The second prototype will have its fuselage lengthened by about 3 ft. to provide standard cabin accommodation 





André A. Priester, Vice President and Chief Engineer 
for Pan American World Airways, who watched over 
the airline’s technical development for two decades, 
died unexpectedly on November 28th in Paris, where 
he had presided over a meeting of the I.A.T.A. Technical 
Committee. 


@ Paris—New Caledonia 

The French private airline Transports Aériens 
Intercontinentaux has been authorized to open a 
service between Paris and Noumea, New Cale- 
donia. It will be operated once every two weeks 
from January 6th, 1956, and once weekly from 


April onwards. 


@ Holland founds airport companies 


The Netherlands Lower House has passed a bill 
to set up three limited liability companies for the 
purpose of taking over Eelde, Zuid-Limburg and 
Texel airports. Capital will be provided by the 
State (the major portion) and the local authorities. 
A bill to establish a company to control Schiphol 


intercontinental airport in is preparation. 


Italian visit to an R.A.F. station in Britain. General 
Raffaelli, Chief of the Italian Air Staff, reviewing a 
guard of honour. 





















Italian visit to Washington. To judge from this picture, 
Italy’s Defence Minister Paolo Emilio Taviani (left) and 
U.S. Defense Secretary Charles E. Wilson reached full 
agreement. 


@ Eastern Air Lines orders DC-8s 

Contracts have been signed by Captain E. V. 
Rickenbacker, Chairman of Eastern Air Lines, and 
Donald W. Douglas, President of Douglas Aircraft 
Co., for the delivery of 26 Douglas DC-8 jet trans- 
ports at a total cost of $165,000,000. Some will be 
fitted with Pratt & Whitney J-57 engines, and the 
remainder with the more powerful “Engine” C 
(probably the P & W J-75). This order brings 
Douglas’ backlog for the DC-8 to 95 aircraft (Pan 
American 25, United Air Lines 30, National Air 
Lines 6, K.L.M. 8), while orders for the Boeing 
707 stand at 57 (Pan American 20, American Air- 
Lines 30, Braniff 7). 


INDUSTRY 


@ Los Angeles electronics industry 


The Los Angeles Chamber of Commerce dis- 
closes that there are at present 436 firms in the arca 
manufacturing electronic products, with annual 
sales totalling $916,680,000. The industry employs 
72,167 people receiving annual wages totalling 
$293,626,000. Los Angeles aircraft industry holds 
first place in the area with a labour force of 190,000 
and an annual payroll of more than $1,000,000,000. 


@ Fiat acquires licence rights for Bristol Orpheus 


Fiat, of Turin has acquired production rights for 
the Bristol Aeroplane Co.’s Orpheus light-weight 
turbojet engine (thrust class 4,850 lbs.), which is 
to be fitted in the Fiat G.91 jet fighter. The agree- 
ment was signed in Turin by Sir Reginald Verdon 
Smith, Joint Managing Director, for Bristol, and 
Managing Director Engineer Gaudenzio for Fiat. 
The Orpheus already powers a number of fighters 
and ground attack aircraft, such as the TJaon, 
Mystére 26, Gnat, etc. 


@ French export campaign in Asia and Australia 


France will launch a major export sales drive 
through South East Asia and Australasia early this 
year, Jacques ‘Tissandier, Assistant Director, 
Office Frangais d’Exportation de Matériel Aéronau- 
tique, told Jnteravia’s Australasian correspondent. 


A demonstration tour of Pakistan, India, Indonesia 















The Dassault 550, fitted with two MD.30 Viper turbojets and a rocket motor. 


and Australia will be made by six aircraft: two 
Nord 2501 Noratlas, a Hurel-Dubois HD. 32, a 
5-seat Alouette helicopter (probably an, SE. 3130 
Alouette II), an SO. 1221 Djinn helicopter and a 
SIPA 1000 Coccinelle sports aircraft. 


@ German award for Theodore von Karman 


At a special ceremony in Diisseldorf on Decem- 
ber 14th, 1955, attended by leading scientists, indus- 
trialists and Government officials from all over the 
world, Professor Theodore von Karman, Chair- 
man of N.A.T.O.’s Advisory Group for Aeronauti- 
cal Research and Development, was awarded the 
“Grand Cross of Merit with Stars of the German 
Federal Republic”. The insignia of the award, 
which has hitherto been granted to only two 
German Nobel prize-winners (Professors O. Hahn 
and Domagk), were handed over by K. Arnold, 


President of North Rhine-Westphalia. 


FLYING EQUIPMENT AND POWER PLANT 


The first Convair B-58 Hustler supersonic bom- 
ber will be ready for flight testing at the end of 1956, 
The original production order for 30 of these air- 
craft has meanwhile been reduced by the U.S. Air 
Force to 13. 

A Convair B-36 converted to carry a small atomic 
reactor has made its first flight. The reactor does 
not provide power for the aircraft, but is designed 
merely to test new materials that have been devel- 


oped to protect from harmful radiation. 


@ Delivery of the first production Lockheed F-104.A 
supersonic fighter is scheduled for February 1956. 


@ The Piasecki YH-16A helicopter, known as the 
Turbo 
T-38-A-6 turbines of 3,000 h.p. each, has reached 
a speed of 166 m.p.h. during test flights. This is 


Transporter and fitted with two Allison 


about 10 m.p.h. faster than the official helicopter 
speed record set up on August 26th, 1954 by a 
Sikorsky XH-39, also fitted with turbines. The 


YH-16A has so far reached a max. altitude of 


Sikorsky H-34A with 1,640 h.p. Wright R-1820 engine, 
can carry 12 passengers or 1,5 tons of freight. The H-34A 
is a slightly larger development of the well-know S-55. 
Max. gross weight 13,300 lbs. 


Rolls-Royce RB.109 Tyne turboprop of 4,470 e.h.p. 
take-off power during bench tests. 


ss 
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Two auxiliary fuel tanks under the fuselage are features of one of the latest versions 
of the Gloster Javelin all-weather fighter. 


roughly 12,000 ft.; rate of climb measured was 
2,000 ft./min. 


@ The crash of the first prototype of the Martin 
P6M-1 Seamaster four-jet long-range flying boat is 
reported from Baltimore. Testing of a second pro- 


totype has already begun. 


@ The second prototype of the Fokker F, 27 
Friendship twin-turboprop commercial transport 
will have its fuselage roughly 3 ft. longer, and its 
cabin will accommodate 32 passengers. Cargo space 
(282 cu. ft.) remains the same. The increase in 


length will have little or no effect on performance. 


@ The Beija Flr 1 (BF-1) helicopter designed 
under Professor Focke at the Centro Técnico de 
Aeronautica, Sao José dos Campos, Brazil, has a 
three-blade main rotor and two three-blade anti- 
torque tail rotors on short outriggers. Engine: 
Continental E-225-8 of 225 h. p. take-off power.— 
Main rotor diameter 29 ft. 61% ins., gross weight 
1,920 lbs., payload 440 Ibs., cruising speed 87 


m. p. h., endurance 1 hour. 


@ The Douglas C-133 four-engined heavy transport 
(Pratt & Whitney T-34 turboprops) will be ready 
for flight testing early in March 1956. 


@ Bench tests of the Bristo/ BE-25 turboprop have 
begun. 


@ From France the conclusion of reception tests on 
the Potez 8 D 30 piston engine is announced. The 
engine is certificated for a take-off power of 500 
h. p., a max. cruising power of 360 h. p. and a max. 
continuous power of 430 h. p. Dry weight is 740 
Ibs. 


@ Rolls-Royce plans to begin operational testing of 
the Dart RDa. 7 version in a Dart Dakota next 
spring. By mid-1957 this version should be ready 
for commercial service (in the Viscount). Cruising 
power is 1,325 e.h.p., normal take-off power 
2,105 e. h. p. In the Viscount, however, power will 
be throttled down to between 1,700 and 1,800 
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RADAR in ANTI-AIRCRAFT DEFENCE 


The problem of organizing an effective 
defence against air attack can. be solved in 
theory by the correct coordination of three 
factors: characteristics of the means of 
attack to be warded off, performance of the 
means of interception employed, and charac- 
teristics of the detection system needed both 
to give the alarm and to conduct the defence. 

In practice the first of these factors is 
given, and the second cannot be changed 
greatly since the minimum performance 
permissible is generally at the limit of what is 
technically possible. This leads to a fairly 
general agreement that the only solution to 
the problem lies in improving the electronic 
system for the detection of raiders and control 
of interception. 

Progress in electronics during the past 
twenty years has been such as to encourage 
this line of reasoning, and it has virtually 
come to be believed that nothing is impossible 
in this field. 

The truth, unfortunately, is very different. 
Like all branches of engineering, electronics 
knows its limitations and will frequently not 
be able to provide a perfect solution to the 
problems set it. A clear definition of what is 
possible and what is not possible (or at any 
rate not yet) in the electronics field should be 
of interest at a time when the strategy for 
tomorrow is being worked out around 
technical advances glimpsed today. The 
following is therefore a brief survey of the 
present technical capacity of radar to meet 
the fundamental requirements of air defence. 

These requirements may be said to fall into 
the following categories: range of detection, 
quality of information supplied, efficiency with 
which information is interpreted and finally 
vulnerability of the system. 


For the technician the range of detection 
for a given target (and much could be said 
on the subject of the reflection capacity of 
targets) boils down to power of the trans- 
mitter, sensitivity of the receiver, aerial gain 
and propagation of the waves emitted. On 
the first three of these he is still relatively 
happy. 

The introduction of new tubes (klystrons, 
progressive wave tubes) enables the use to be 
envisaged of peak powers that are sub- 
stantially higher than those that have been 
possible hitherto with conventional magne- 
trons. The performance of receivers is being 
improved constantly. Not only is their 
sensitivity reduced to increasingly low levels, 
but above all the same level can now be 
maintained over long periods of operation. 
Aerial technique is now well known and does 
not seem likely to undergo any radical change 
in the near future. Altogether it may be 
forecast that within the next few years it 
will be possible to obtain the detection 
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range required, though with certain sacrifices 
as regards weight and bulk of equipment. 
Nevertheless, this optimism must be 
tempered by one important reserve. The 
above applies only to line of sight range, 
above the horizon. An aircraft flying low, 
below the horizon, can still not be detected 
by the centimetric or decimetric waves of 
present radar. It will probably be necessary 
to use very much lower frequencies to close 
this gap. The whole field is new, and success 


is not yet certain. 
ok 


As regards the quality of the information 
provided, users have for long contented 
themselves with a fix of bearing and range, of 
moderate accuracy, sometimes repeated every 
few minutes and supplemented at longer in- 
tervals by elevation data, but requirements 
now are becoming much more severe, since 
successful interception depends on the quality 
of detection information. Tomorrow’s in- 
terception radar will thus be three-dimen- 
sional and give the target’s three coordinates 
at a high rate (more than ten times a minute 
for example). This will be achieved by more 
detailed examination of the echo received, 
whose phase and amplitude will be analysed 
by a complex system of aerials. However, 
the degree of precision obtainable cannot be 
improved indefinitely; its limits will be 
reached very early in both the geometrical 
(mechanical tolerance of the aerial system) 
and the physical sense (especially in the 
measurement of absolute altitude, as the 
beam emitted is refracted by the atmosphere). 
It must also be remembered that range of 


TH.221 radar aerial group built by Compagnie Francaise 
Thomson-Houston to a specification of the French Air 
Force's Service Technique des Télécommunications. Assum- 
ing adequate transmitter power, the group ensures a range 
of more than 250 miles. 


INTERSCAVIA 


detection and rate of information are 
fundamentally contradictory and that com- 
promise solutions will have to be accepted for 
a long time to come. 


* 


Present radar equipment has already 
come up against the problem of speeding up 
the interpretation of information received. It 
may be forecast that in future the con- 
stantly rising speed of the targets detected 
and the increase in the volume covered by 
radar will necessitate the entire elimination 
of the human element from the chain of 
reception, filtering and dissemination of 
information. The whole system will have to 
be automatic. Fortunately electronics en- 
gineers are now well equipped to tackle a 
problem of this kind, however complex it 
may be. Electronic brains, servo mechanisms, 
analogue computers, digital computers, 
memory systems are ready to replace the 
human operator. Semi-conductors, diodes 
and transistors can replace vacuum tubes, 
which have become so numerous that they 
risk turning radar installations into im- 
practical monsters. The problem in this 
field is less one of pure engineering than of 
overall organization to obtain the required 
result (and the definition of this result in 
itself sets a difficult problem) with the 
maximum economy in equipment. 


* 


As detection systems become more efficient 
and more essential to air defence the attacker 
will be more interested in neutralizing them, 
by either destroying or jamming them. The 
electronics engineer cannot do much to 
prevent the former. At best he can give 
ground stations a certain mobility by 
reducing their bulk, so that they can be 
deployed to meet the tactical situation of the 
moment. Improvements in methods of 
transmitting information will enable stations 
to be dispersed, with good communications 
between them. The system will then have 
the advantage of any network (railway, 
electrical or radar) of being able to suffer 
local damage more or less with impunity. 
Aerial size (sometimes as much as 65 ft. in 
span) remains the Achilles heel in the radar 
system, and no progress in this direction, 
however desirable it may be, appears to be 
immediately possible. 

As regards jamming, the electronics en- 
gineer is fighting against himself. The 
battle will probably be similar to that 
between armour-plate and shell, with each 
being alternately superior and inferior to 
the other as technical advances are made. 
This is a problem which will never be finally 
solved, but the basic importance of which 
will justify constant efforts at improvement. 
Without them the results obtained in other 
directions would be dangerous illusions. 








The Evolution of Radar in Aviation 


BY R. AUBERT, PARIS 


Technical Director, Compagnie Générale de Télégraphie Sans Fil and Société Francaise Radio-Electrique 


The use of radar on a large scale dates from the 1939-45 war. 
Since that time, however, much progress has been made in aviation. 
The effect of this progress on radar design and development is 
outlined below in a survey of its various fields of application. 


Anti-aircraft defence 


The increase in the speed of aircraft has necessitated an increase 
in the range of radar equipment. The faster an aircraft flies the more 
essential it is to detect it early, so as to give the defence time to get 
into action. In addition, as speeds have increased, the refinement of 
aerodynamic shape and the elimination of propellers have greatly 
reduced the aircraft’s “ radar response”. Finally, cruising altitude 
has risen roughly from 33,000 ft. to 65,000 ft. 

These three causes have necessitated a constant, systematic 
increase in the power of transmitters. 

But this is not all. At the limit of their range, radar echoes have 
hitherto been somewhat fluctuating, and it has been necessary to 
wait for ranges nearly 20% shorter than the maximum for the 
“ tracks ” to become continuous on the screen. As it is essential to 
be able to determine rapidly and reliably the route, speed, altitude 
and strength of an approaching formation, radar is required, as soon 
as it detects a target, to provide a continuous plot unvarying in 
strength. Finally, the constantly increasing area of surveillance 
requires that operation be as simple as possible and that information 
be centralized with the minimum of delay. 

Today, several minutes still elapse between the appearance of the 
first plot and the entry of details of the raid on the general plotting 
table. Operation is further complicated by the “ multiple coverage ” 
needed because of the still limited power of the transmitters. 

It may therefore be forecast that anti-aircraft radar will probably 
develop towards very high power equipment giving total coverage, 
with diversity and anti-jamming devices to ensure continuity and 
reliability of detection, and supplemented by a rapid automatic 
system for measuring elevation. 

Interpretation of information, simplified by the single cover 
system, will become more and more automatic, and information will 
be transmitted at high speed by systems making full use of latest 
advances in communications between master radar stations and 
operations centres. Development has already reached such a high 
level that this programme can confidently be expected to be realized 
within a reasonable time. 


Airborne radar 


Changes in aircraft characteristics have had the same effect here. 
However, unlike ground stations, the question of weight and bulk is 
of paramount importance in all airborne equipment. 

To increase power within the limited volume of airborne equipment 
is above all a question of the design of the components. Modern 
airborne radar is extraordinarily compact and fitted in airtight 
pressurized containers, with a mean operating temperature of over 
100°C—which must withstand very severe conditions of vibration 
and acceleration. 

Moreover, with the high speeds of bombers and interceptors, all 
firing calculations must be automatic, the pilot merely having to carry 
out certain simple manoeuvres shown on a special indicator. 

All airborne radar therefore includes a complex computing system 
which makes the problem of weight and bulk even more severe. The 
techniques of subminiaturization and transistors are very promising, 
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but here even more than elsewhere (in view of the fact that techno- 
logical development to ensure completely reliable equipment is 
necessarily slow) careful industrial progress is needed, as otherwise 
there is a risk of arriving at prototypes that may be excellent but 
impossible to produce industrially in quantity. 


Guided or self-guiding missiles 


The problem here is the same as that of airborne radar. Missiles 
are increasingly fitted with homing heads which lead them automatic- 
ally to the target. Range can be shorter than for airborne radar, 
but weight and bulk must be even more limited, and strength require- 
ments are particularly severe. 

Finally, it should not be forgotten that the methods of attack 
and interception determined by the capabilities of interceptors, 
missiles and electronic equipment must be such that the interceptor is 
exposed as little as possible to counter-attack. Self-guiding radio- 
electric devices for missiles appear to be most likely to provide a 
satisfactory solution to this problem. 


Anti-aircraft radar 


Employment will be limited more and more to small calibre guns 
for the defence of specific targets against dive bombing attacks. 
In any case a more and more advanced electronic computer will be 
needed. 

Anti-aircraft defence proper is already developing towards 
surface-to-air missiles for high altitude interception. These will be 
guided entirely from the ground by radar and computers, with the 
homing head taking over the final phase. 


Civil applications 


Here equipment is divided into ground installations and airborne 
stations. 

Ground stations will probably not undergo any great technical 
development during the next few years. Constant technological and 
performance improvements will be made, but regional surveillance, 
airport surveillance, runway control and GCA equipment will probably 
not advance greatly over their present state. However, improvements 
may be made in operating conditions by use of the diversity system 
and anti-noise devices, the transmission of radar images from one 
airport to another and the systematic use of devices, already known, 
to eliminate rain and cloud echoes in particularly bad weather. 

A new application may appear, however, that of postal rockets, 
surface-to-surface devices entirely guided by radio-electric procedures. 
Range and landing precision already obtained are sufficiently promis- 
ing for the idea to be reasonably certain of development within the 
not-too-distant future. 

Airborne radar, on the other hand, would seem to have much 
broader prospects of development. For one thing, very, few com- 
mercial aircraft are yet equipped with this form of radar. 

It is surprising that, while merchant navies have found it advis- 
able and profitable to fit thousands of ships with navigation radar, 
commercial aviation should have so long considered this navigation 
aid as virtually superfluous. The ever-increasing speed of commercial 
aircraft and the need for a reliable method of determining the shortest 
safe route will inevitably lead to the installation of navigation radar 
in long-range aircraft to enable them to detect dangerous storm 
clouds and practical “ corridors” in time. 
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Société Francaise Radio-Electrique’s RM. 521 mobile surveillance radar. 


Millimetric landing radar to enable the pilot to “ see ” the runway 
even with a ceiling of virtually zero and used in conjunction with 
instrument landing systems would make many detours unnecessary. 
Its initial cost would very quickly be paid for by the substantial 
savings rendered possible by avoiding these detours. 

Finally, the installation of simple anti-collision radar equipment, 
of small weight and bulk, in all aircraft not fitted with navigation 
radar would prevent many accidents due to aircraft crashing into 
hills or mountains. 

It may be objected that present-day aircraft are already suffi- 
ciently loaded. But the work going on with a view to reducing the 
weight and bulk of military equipment will also benefit civil aviation. 

It seems unthinkable that a civil airline should refuse to equip 
its aircraft, each of which is worth several million dollars and carries 
around a hundred passengers, with instruments capable of ensuring 





RA. 409 airborne radar equipment for 3-cm waves, made by the same firm. 


safety and reliability, when the owner of the most modest fishing boat 
refuses to put to sea unless his R/T transmitter, D/F equipment, 
depth sounder and radar navigator are in order, and the time is not 
far distant when he will refuse to operate without collision radar. 


ok 


This brief review is necessarily incomplete. Its sole object is to 
outline the general development likely in the various aviation applica- 
tions of radar. It has been deliberately limited to present techniques, 
based on firm practical foundations, to show that its development is 
keeping pace with that of aviation and that it can provide effective 
aid and a solution to many problems. There are, however, new ideas 
based on different detection methods and still in the general research 
phase, that may lead radar developments, in the more or less distant 
future, along quite different lines. 


The Mind of Mr. Reader 


Follow the camel ! 


The U.S. Navy sends these pictures showing lei- 
surely taxying at Moroccan bases. The official cap- 
tion reads : 


“ As planes and personnel of Naval Reserve 
Squadrons VP-801 and VR-801. . . arrived at 
the Navy base of Fort Lyautey, French Morocco, 
an arab-led camel (in lieu of the familiar 
‘Follow Me’ jeep) guided them to the parking 
area. 


Frauleins again... 


In an article published several months ago (‘‘ After 
the Ratification by the German Parliament", “‘ Inter- 
avia“, April 1955) the word “‘ Frauleins "' was used 
for the Lufthansa stewardesses. One “Interavia" 
reader by the name of R. Ehlers took exception to the 
word and wrote the Editors a vehement protest 
(‘‘ Interavia "’, June 1955). — Another reader, member 
of the Verband Deutscher Ingenieure (VDI), nows 
sends the following card : 


“We cannot undestand what there is 
objectionable or diffamatory about the univer- 
sally used title of ‘Fraulein’ and sincerely regret 
that you should have received a letter describ- 
ing a normal appellation as an insult to German 
womanhood. One almost has the feeling that 
the reverence which your reader wishes to see 
paid to German womanhood is that of 20 years 
ago. — Incidentally, we consider your magazine 
to be very interesting and objective and look 
forward to every issue... ” 


Manfred WENGER, VDI 
and other German colleagues 
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Editorial suggestions 


Sir, 

I am not one of the many eminent readers 
of your magazine. I do not even have anything 
to do with aviation, which is merely my hobby. .. 
I have a few suggestions, which I feel sure would 
be welcomed by your readers : 1) Would it not 
be possible to have a page for the reader on 
which he could be given illustrated answers to 
questions concerning aviation ?—2) Cotld you 
not prepare an issue on the early gas turbine 
and rocket aircraft ? Also one on V weapons, 
and in another an illustrated article on flying 
wing aircraft (particularly Northrop).—3) Would 
it be possible to include a series of pictures with 
some such title as ‘“ From Prototype to Pro- 
duction Model” or “ Development History of 
Type XYZ” ? For example, Avro Vulcan: 707, 
707A, 707B, 707C (research) ; Vulcan, Atlantic 
(ultimate aims) ; photos, three-view drawings 
and text (data).—Production versions often 
differ considerably from their prototypes. Fre- 
quently no pictures have been published of the 
prototypes, nor are they included in the latest 
type books. 


Liineburg Hans-Joachim Ebert 


1) The “Mind of Mr. Reader" feature gives such 
information where possible. At present lack of space 
precludes illustration of this feature. — 2) A historical 
survey of gas turbine and rocket aircraft is among the 
Editors’ plans for the future, though it has not yet 
been possible to fix a date for it. V weapons have 
been discussed earlier and the Editors now regard this 
topic as exhausted. — The same applies to “ flying- 
wing" aircraft, on which all useful details have already 
been published, e.g., de Havilland SWALLOW, 
Northrop XB-49, Messerschmitt- Lippisch Me 163 etc. 
— 3) The November issue contains a detailed “‘ family 
tree’ of British types. Further surveys of this kind 
are planned. 
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@ Safe Flight Instrument Corporation, White 
Plains, New York, has developed a Speed Control 
System of lift ratio instrumentation which shows the 
pilot—in the form of a fast-slow reading—the ratio of 
lift being used to the maximum lift available and thus 
warns him of lift collapse in slow flight. The equip- 
ment determines the position of the stagnation point 
at the wing leading edge by means of the Lift Trans- 
ducer with stainless steel vane (left). The signal 
from the Transducer is received and measured by 
the Lift Computer (centre), which finally transmits 
the result to the Speed Control Indicator (right) on 
the pilot's instrument panel. 








@ Lear Aircraft Engineering Division : Flush 
mounting of glide slope and LF aerials in the fibre- 
glass plastic nose of a twin-engined Aero Com- 


mander. The horseshoe glide slope aerial is 
screwed to the inside of the nose cone (perforated 
for cooling purposes), while the circular LF aerial 
is embedded in the plastic itself near the edge of 
the cone. 
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@ Burroughs Corporation, Detroit, Michigan, 
presents a new mechanical aid for celestial naviga- 
tion known as the Celestial Fix Finder. Weight 
10 Ibs., height 12 ins. Invented by Louis J. Zerbee 
and developed through 15 years, the instrument 
enables positions to be found without calculation, 
simply with the aid of sextant, chronometer and 
nautical almanac. In essentials, the Celestial Fix 
Finder consists of two pairs of compasses capable 
of drawing two circles from known centres and with 
known radii on an imaginary 7-inch globe, and 
mechanisms for measuring to the nearest minute 
of arc their points of intersection in terms of longi- 
tude and latitude. The altitude of the Star obtained 
by means of the sextant and the hour angle (to zero 
meridian) and declination taken from the almanac 
for the exact GMT time of the observation are set by 
means of micrometer screws on the two segments. 
The Celestial Fix Finder then constructs two navi- 
gational spherical triangles simultaneously. Geo- 
graphical longitude and latitude can then be read 
off direct from two graduated vanes. 





@ Kelvin & Hughes Aviation Ltd., Barkingside, 
Essex : Periscope Drift Sight to measure an air- 
craft’s angles of drift. A selected object on the 
ground is viewed through an optical system against 
a graticule, and the graticule is aligned to the 
apparent track of the object. The angle of drift is 
then read off on the scale. An additional scale for 


INTERTYPAVIA 


Equipment Round-Up 


@ Gordon Enterprises, North Hollywood, Cali- 
fornia: The 57 GE model automatic camera is 
specially suited for recording wind tunnel measure- 
ments. It uses a wide-angle lens of 30.5 cm focal 
length and thus meets the requirement for recording 
a large number of measuring values (film size 9x9 
inches). Right of the camera is the casing for the 
rectifier and power unit, and a vacuum pump to 
hold the film tight against the frame. Bottom centre, 
the control unit with rotary switch for setting expo- 
sure time. 





@ Aeroquip Corp., Jackson, Michigan, produces a 
series of corrosion-proof flexible hoses, known as 
“ 666", suitable for working temperature of —70° to 
+260°C. The inner tube is of Teflon (Tetrofluoro- 
ethylene) and is impervious to acids and several other 
fluids not hitherto transportable by synthetic or natural 
rubber hoses. The new hose can be attached and 
detached by hand without special tools. 


@ Air Associates Inc., Orange, N.J., have developed 
a new VHF aircraft radio navigation aid for 100 to 150 
mc/s (known as the “ Talking Beacon "’), which provides 
bearing information to the aircraft through the usual 
VHF communications receiver. The beacon's slowly 
rotating directional aerial broadcasts bearing intelli- 
gence every 20 degrees at intervals of 15 seconds. The 
spoken information is broadcast by two 5-Watt trans- 
mitters, and the station identification signal followed by 
a continuous note by a 50-Watt transmitter ; all trans- 
mitters are controlled by a common quartz oscillator. 


@ Billi Jack Scientific Instrument Co., Solana 
Beach, California, makes automatic control systems for 
aerial cameras under U.S. Air Force contract. The 
system is installed in more than 200 reconnaissance 
aircraft, including RB-47s. Known as “ Universal 
Camera Control System” or “ Yewkus”"’, it enables 
the pilot to control several camera stations in different 
parts of the fuselage. One unit supplied by the firm 
handles six cameras and is laid out for use in a fighter- 
type aircraft ; it weighs 145.5 Ibs., contains 41 vacuum 
tubes, 37 relays and two motors, and occupies a volume 
of 3% cu.ft. Price in quantity, approx. $10,000. 


@ Decca Radar Ltd., London, has put into produc- 
tion the new MR 75 SHF air surveillance radar which, 
thanks to its low cost, is particularly suitable for smaller 
airports. Transmitter peak power output is 250 kW, 
and maximum range 75 miles ; transmitter frequency 
9,375 + 50 mc/s (X-band). “ Interscan" lines, either 
centred or off-centred, can be used to provide 
lines of variable length and bearing for range and 
bearing measurement, either from the origin or between 
individual echoes. The 12-inch display unit gives a high 
discrimination picture of the area under surveillance. 


@ Vickers Inc., Detroit, Michigan, announces a new 
series of steering valves for nose wheel castoring 
(designation EA-5601). The steering control is designed 
for systems operating at pressures up to 3,000 p.s.i. 











altitude, and timing lines in the optical system 
enable a direct reading of ground speed to be 
obtained. Picture shows the drift sight ready for 
installation. As the navigator bends over the hori- 
zontal optical system, markings on the scales are 
upside down. 
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@ De Havilland Propellers Ltd. produces a 
two-blade propeller with feathering gear (here the 
demonstration model), which is fitted, for example, 
to the D.H. Heron 2 four-engined feeder transport. 
The spinner, normally made from mould-laminated 
fibreglass, has been replaced in the model by a 


@ Rotol Ltd., Gloucester, England, manufactures 
small ram air turbines under licence from AiRe- 
search Manufacturing Co. Normally retracted, they 
can be instantly introduced into the air stream to 
provide emergency power in the event of engine 
failure, for example to serve power-operated flying 
controls. One unit consists of a turbine and a 
hydraulic pump coupled together. The turbine has 
ten aluminium-alloy blades supported in the hub by 
ball-bearing assemblies. At the inner end of each 
blade there is a pinion for variable pitch operation. 
The turbine shaft drives the hydraulic pump, which 
delivers 3 gals./min. at 3,000 p.s.i. pressure down to 
200 knots. This corresponds to a power output of 
5 h.p. At 135 knots power output is still 2 h.p. 
Governing limits for turbine speed, 5,200 to 7,800 
r.p.m. at air speed range of Mach 0.22 to 1. Dry 
weight of unit 18 Ibs., overall diameter 12.07 ins. 
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transparent plastic cap. 


@ North American Aviation, Inc., Los Angeles, California : The Missile 
and Control Equipment (MACE) Operations has recently developed an airborne 
digital computer for automatic and continuous processing of in-flight data. 
In this equipment the usual vacuum tubes are replaced by about 1,000 transistors, 
which are more reliable and much lighter in weight. Only miniature circuits are 
used, printed on 50 standardized pull-out panels. This has reduced both manu- 
facturing and maintenance costs. The panels can be pulled out like file cards 
for testing or replacement. Picture shows a MACE engineer checking a circuit 
panel. 


@ Thomas French & Sons Ltd., Manchester, England : This specialist firm 
makes, among other things, belt assembly machines for 30-mm Aden belts. 
The machine handles 3,000 rounds per hour, with the sequence of rounds 
(H.V. or tracer) being automatically selected. Right, two links from the dis- 
integrating link belt for the 30-mm Aden cannon. Other products: disinte- 
grating link belts for .30 and .5-inch and 20-mm ammunition, fabric belts 
and belt filling machines of various kinds. 











@ Contraves Italiana S.p.A., Rome, has produced, in conjunction with 
Microlambda, a fire control radar for 40-mm Bofors anti-aircraft guns (designa- 
tion Bat) that is normally mounted on a twin-axle trailer. In pure blind operation 
the radar beam first scans spirally a cone with an aperture angle of 18°. When 
the target has been detected, there appears on the screen an arc of a circle 
whose radius and relative position give the distance and direction of the target. 
The operator then adjusts the aerial reflector in bearing and elevation until the 
axis of the radar beam is directed exactly on to the target. The arc then becomes 
a full circle, and the equipment begins automatically to track the target. For 
visual target tracking, the equipment is used only for distance measuring. 


@ Belotti, Genoa, makes this motorized cleaning machine for runways and 
taxiways. It includes a powerful suction blower which sucks dust and solid 
objects into the inside of the truck, a removable roller brush (in front of the rear 
wheels) and a powerful electro-magnet to pick up metal particles (in front of the 
front wheels). It cleans a strip 6 ft. 6 ins. wide at a speed of approx. 10 m.p.h.— 
The removal of dust and small objects is particularly necessary at airports used 
by turbojet and turboprop aircraft. 









Jane’s All the World’s Aircraft 1955-56. Com- 
piled and edited by Leonard Bridgman. 
Sampson Low, Marston & Co. Ltd., London, 
1955 (English, 405 pages large format, 
£4 4s. od.). 


The chief innovation in the 46th edition of 
this standard reference work on world aviation 
is the inclusion of a chapter on guided missiles. 
Admittedly, its author D.A. Kimball, President 
of America’s Aerojet-General Corporation, has 
restricted himself to giving—in addition to 
general remarks on the nature and operational 
capabilities of these weapons—a list of the 
most important guided missiles of American 
design. Here too, however, security considera- 
tions prevented publication of extensive details. 

Otherwise “ Jane’s ” is divided into the usual 
five sections : military aviation, civil aviation, 
aeroplanes, engines and airships. In accordance 
with tradition, it includes information on 
international organizations concerned with 
aviation : International Civil Aviation Organiza- 
tion, International Air Transport Association, 
Fédération Aéronautique Internationale. <A 
list of world records recognized by F.A.I. is 
added to the chapter on the latter. Names 
and main addresses of all airlines of note and 
details of their fleets, route networks, kilo- 
metres flown in 1954, passengers and freight 
carried, etc. are given in table form. 

The sections describing aircraft and engines 
naturally take up the greatest space; recent 
photos and technical data brought up to July 
31st give a good picture of the progress made 
in airframe and engine design during the past 
twelve months. Ba. 


Selected Papers on Engineering Mechanics. 
Edited by Professor G. Gabrielli, Professor 
F.N. Scheubel and Dr. F. L. Wattendorf. — 
Butterworths Publications Ltd., London, 
1955 (English, 186 pages, 50 shillings). 


Written in honour of Professor Theodore von 
Karman with selected contributions compiled by 
former students and colleagues from the days 
when Professor von Karman was head of the 
Aerodynamics Department of the Aachen Ins- 
titute of Technology (1912 to 1931) and played a 
leading part in the development of aeronautical 
research. Eleven well-known scientists write 
on varied mechanical problems directly or 
indirectly concerned with aircraft manufacture : 
self-induced asymmetrical gyros, three-dimen- 
sional flow problems in axial compressors, the 
effects of inertia in the unfolding of a parachute 
envelope, influence of a body’s shape and size 
on fatigue resistance, laminar behaviour of the 
boundary layer etc. A summary in German 
and Italian is given at the end of each chapter. 

Re. 


Motor- und Segelfiug. — Leitfaden fiir die 
Fliegerpriifungen. By Dr. A. Bodlée. Vol. 1 
in the series ‘‘ Die Biicher der Luftfahrt- 
praxis ’’, published by Hanns Reich Verlag, 
Munich, 1955 (German, 154 pages with 82 
illustrations, DM 6.80). 


This eighth, completely revised edition of an 
earlier work constitutes a textbook on all a 
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prospective private pilot needs to know for his 
theoretical examinations. The whole subject 
matter is methodically arranged and presented 
in easily understood question and answer form : 
fundamentals of flight, engines, instruments, 
navigation, meteorology, air law, etc. Ha. 


Modern Petrol Engines, Second Edition. — By 
Arthur W. Judge. Chapman & Hall Ltd., 
London, 1955 (English, 564 pages). 


This book deals primarily with car, aircraft 
and ships engines and with high-power station- 
ary petrol motors. It is written chiefly for 
engineers and technicians and thus supposes 
previous knowledge of the subject. A historical 
review of the development of the petrol engine 
is followed by 16 chapters describing the 
structure, operation and performance of the 
most varied internal combustion engines. 
Plates, drawings, diagrams and graphs supple- 
ment the text. Selected examples of character- 
istic or every-day engine types provide an 
interesting pointer to present development 
trends in petrol engine construction. Ha. 


International Civil Aviation Organization. — 
By Jacob Schenkman. Dissertation of the 
University of Geneva’s Graduate Institute 
of International Studies. Librairie Droz, 
Geneva, 1955 (English, 414 pages, $10 or 
40 francs). 

It should be stated at the outset that the 
scope of the present work falls far outside that 
of a normal “ doctor’s dissertation ”»—which 
usually deals with a very limited aspect of a 
complex subject, while the overall treatment 
of the subject is left to the professors. The 
thesis here offered is the first comprehensive 
monograph on the history, organizational 
structure and activity of the International 
Civil Aviation Organization. The aviation 
world, which has hitherto had to be content 
with official documents, magazine articles, etc., 
owes a debt of gratitude to the Geneva Graduate 
Institute of International Studies for having 
had the courage to entrust a young man with 
the examination of such a mass of material. 
A brief indication of the contents will show 
how completely the subject has been convered : 
Part I : history of civil aviation and its place in 
international law ; the Chicago Convention of 
1944, with annexes; transit agreement and 
transport agreement. — Part II: organs and 
programme of I.C.A.O. (membership, Assembly, 


Council, Secretary General, regional offices, 
etc.). — Part III: I.C.A.O.’s contribution to 
international cooperation (activities in the 


technical, economic and legal fields). 

The book has gained immeasurably from the 
fact that the author comes from practical 
aviation and at the same time has a remarkable 
general education. He writes in a style that is 
completely accessible to the practical man 
and certainly does not hesitate to call a spade 
a spade, even giving a frank opinion on some 
subjects of present moment which many 
writers would have avoided as being too hot. 
For example, he sharply criticizes the reaction- 
ary nationalistic attitude of I.C.A.O. member 
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countries and marks up I.C.A.O.’s own sins of 


omission in the economic field. Despite this 
forthrightness, I.C.A.O. should welcome Schenk- 
man’s book, as it deserves a place in the 
library of all concerned with air transport. 
He. 


Intra-European Air Passenger Traffic 1952 to 
1954. — Report by the Air Research Bureau, 
Brussels, 1955 (English; printed in manu- 
script form ; 58 pages, 5 annexes, numerous 
graphs, tables and maps). 


This is the third report on European air 
transport published by the Air Research Bureau, 
of Brussels—to which eight European airlines 
now belong. The first two were International 
Air Transport in Europe (1953) and Intra- 
European Air Cargo Traffic (1955). The new 
report provides reliable documentation for the 
negotiations aimed at coordinating European 
air transport (Strasbourg Conferences etc.). 
Interpretation of the mass of figures available 
(passenger volume, traffic density, route length, 
load factors, safety, operating costs etc.) is 
exemplary, as may be expected from any publi- 
cation sponsored by the A.R.B.’s Secretary 
General Bo Bjérkman. He. 


World Airline Record, 5th Edition. Published 
by Roadcap and Associates, Chicago, IIli- 
nois, 1955 (English, 500 pages, price $17.50). 


It is pleasant to be able to state that this 
handbook of world air transport improves from 
year to year. With the exception of certain 
countries behind the Iron Curtain information 
on which is still unavailable to the West, com- 
plete data for airlines throughout the world are 
provided: history, organization, ownership, 
route network, operating performance, finan- 
cial results etc. Clearly constructed route maps 
and graphs of passenger volume greatly faci- 
litate reference. He. 


Lutte contre les Insectes dans le Trafic Aérien. — 
Section 3, Vol. VI of “ Recueii international 
de législation sanitaire”. World Health 
Organization, Geneva, 1955 (French, English, 
2 francs). 

Even aircraft can transport disease carriers, 
in the form of insects, from one country to 
another and, in serious cases, give rise to 
diseases that have otherwise been stamped out 
in that country (yellow fever, malaria etc.). 
The present booklet by the World Health Orga- 
nization provides a survey of the rules for dis- 
infecting aircraft in 98 States and territories. 

Ha. 


A Picture History of Flight. — By John W. 
R. Taylor. Hulton Press, London, 1955 
(English, 192 pages, price 25 shillings). 

An excellently produced picture book of 
world aviation, from Lana’s fantastic “ air- 
ship” of 1670 up to today’s delta-wing jet 
fighters, V.T.O.L. prototypes and rockets. An 
instructive book for the young which should also 
interest the expert. He. 


(Continued on p. 62) 
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WHAT DOES THE PASSENGER WANT? 


To fly in the aircraft that is the most reliable 
the most comfortable 
the fastest 
the most economical. 


To meet these desires, airlines will find their needs satisfied by the 


«CARAVELLE>., 


which is the most reliable 
the most comfortable 
the fastest 
the most economical aircraft 


IN THE WORLD. 


The choice of its jets and their position brings passengers safety and comfort. 


Carrying 70 to 90 passengers at 500 m.p.h. over stages of 1,600 miles, 
the <«CARAVELLE> allies speed with economy. 


Taking the lead, AIR FRANCE has already ordered a fleet of 12 
«CARAVELLES)», the first of which will be in service in 1958. 
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Flygvapnet i Bild. — By Ake Lénnberg. All- 
hems Férlag, Malmé, 1955 (Swedish). 

The Malmé publishing house of Allhem has 
here produced a first-class book of photos to 
satisfy the Swedish public’s thirst for informa- 
tion on their Air Force. The carefully selected 
pictures and the brief accompanying text give 
an excellent survey of the aircraft and other 
equipment used today by the Royal Swedish 
Air Force. The different chapters are devoted 
to questions of air warfare, cooperation between 
air forces and ground troops, air observer and 
air raid warning services, aerial reconnaissance, 
aircraft and arms industries. A survey of the 
Swedish Air Force’s principal aircraft types 
and a sketch map of bases and training centres 
complete the book, which deserves attention 
even outside Sweden. Ha. 


Atomenergie als wirtschaftliche Kraftquelle auch 
fiir Deutschland ? — By Under-Secretary of 
State Professor Leo Brandt, Diisseldorf. — 
Presse-Druck GmbH, Bielefeld, Munich, Det- 
mold (German, 39 pages). 


In this paper read to the First General Meet- 
ing of the Federal German Association of News- 
paper Publishers in Kassel, the author paints 
a picture in concise and readily understandable 
form of the development and present achieve- 
ments of nuclear physics and engineering. Look- 
ing towards the next steps in the peaceful uses 
of atomic energy Professor Brandt comes to the 
conclusion that Germany too must concern 
itself intensively with research, development 
and production of this new form of energy: 
supply of electric power, propulsors for ships 
and aircraft, etc. The value of the booklet, 
however, extends beyond the basic question of 
whether Germany should develop atomic power 
for economic use and is of general scientific 
interest. Ha. 


Technical and Commercial Dictionary. — By 
R. A. Langford and R. W. Aeberhard, The 
English Institute, Zurich. Revised 1955 edi- 
tion (German, English, French ; 1024 pages). 
The rapid development of engineering and 

commerce sets increasingly severe language prob- 

lems. A welcome key to the terminology of 
the most varied branches of industry and com- 


merce is provided by this three-language dic- 
tionary published by the English Institute of 
Zurich in revised edition. The book consists 
of three complete dictionaries (English-French- 
German, French-German-English and German- 
English-French) bound ina single volume. Each 
contains 20,000 terms arranged for easy refe- 
rence. 

The book is planned primarily for commercial 
correspondents and engineers, but should also 
prove a valuable addition to other reference 
works in editorial offices. Ha. 


A Technical Dictionary of Rockets and Astro- 
nautics. — By Glauco Partel. Published by 
the Associazione Italiana Razzi, Rome, 1955 
(Italian, German, English, French ; 107 pages) 
Professor G. A. Crocco, President of the Ita- 

lian Rocket and Space Travel Association 

(Associazione Italiana Razzi) stresses in his fore- 

word to this four-language dictionary that inter- 

national cooperation among rocket experts 
today appears more necessary than ever. The 
present booklet serves the ends of international 
understanding in exemplary fashion. It con- 
tains 1,316 terms carefully selected by the 
author (a fellow of the Association) and is 
divided into a general glossary and alphabetical 
lists in each of the four languages (with refer- 


ences to the numbers used in the main glossary). 
He. 


Switzerland ; Landscape, Art, Culture and His- 

tory. A Vade-mecum for Tourists. Published 
by the Swiss Travel Association, 1955 (Eng- 
lish, 240 pages, 16 francs). 

The object of this slim volume is to give 
English-speaking visitors to Switzerland a 
clearer idea of the country’s landscape, culture 
and history, through an attractive mixture of 
text and pictures. However, the choice of some 
of the pictures does not appear altogether a 
happy one; many of the city views look dis- 
tinctly ancient. Perhaps some improvement 
could be made in this respect in a future edition. 

Ha. 


Radar in dey Seeschiffahrt.—German edition of 
“The Use of Radar at Sea”, edited by 
Captain D.F.J. Wylie, forewords by Sir 
Robert Watson-Watt and Under-Secretary 
of State Prof. Leo Brandt.—Deutsche Radar- 


Verlagsgesellschaft mbH, Garmisch-Parten- 

kirchen, 1955 (German, 372 pages, 32 plates, 

160 drawings, photographs of equipment and 

radar screen images, price DM 29). 

The German translation of the London 
Institute of Navigation’s handbook fills a 
marked gap in German radar literature, pro- 
viding not only a readily comprehensible des- 
cription of the most important equipment, but 
also a detailed explanation of their use. The 
whole field of radar engineering is dealt with so 
exhaustively that, with the exception of certain 
details that are of interest solely to shipping, 
the book is of equal value to aviation users of 
radar. Eb. 


Flight Fly-Past. A Portfolio of Aircraft Photo- 
graphs.—By “ Flight ” photographers. Iliffe 
& Sons, Ltd., London, 1955 (text in English, 
24 pages, price 7s. 6d.). 

To photograph aircraft in their own element 
is an art which “ Flight ” reporters have deve- 
loped to mastery and which has been given 
particularly impressive expression in this collec- 
tion. Each picture is worth framing. He. 


British Civil Aviation —By D. G. T. Harvey.— 
Adlard Coles Limited, Southampton, 1955 
(English, 168 pages, price 5s.). 

A handy pocket book with 125 photographs 
and drawings of British commercial aircraft 
types. A survey of British airline operators and 
a brief account of personnel employment condi- 
tions complete the book, which may provide 
valuable aid to young readers seeking a career 
in aviation. Re. 





Photo Credits: Front cover: manufacturers; pp. 19-21: U.S. 
Department of Defense (1), manufacturers (5), Interavia drawings 
(3); pp. 22-26: Levy-Shipp, New York (1), Royal Swedish Air 
Force (1), manufacturers (9), Interavia drawings (2); pp. 27-34: 
author (3), Charles E. Brown, London (1), Levy-Shipp, New York 
(3), U.S. Navy (1), N.A.C.A. (1), manufacturers (9), Interavia files 
(2); p. 39: Lt. Col. Robert B. Rigg, U.S. Army in ‘‘ Armor” 
magazine Nov.-Dec. 1955; p. 40: manufacturers; pp. 41-45: 
author ; pp. 46-47 : Matsumura (3), Interavia drawing (1) ; pp. 48- 
51: manufacturers ; pp. 52-54: Levy-Shipp, New York (2), P.A.A. 
(1), manufacturers (5), Interavia files (4); p. 55: manufacturers 
(1) ; p. 57: U.S. Department of Defense ; pp. 58-59 : manufacturers. 
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Pilatus 
Aircraft Works Ltd. 


Stans 


(Switzerland) 


Tel. (041) 8414.46 


Pilatus P3 trainer in production for the Swiss Air Force 


Technical maintenance, overhauls, inspection, repairs 


PILATUS -AIR-SERVICE and ground handling 


GENEVE-COINTRIN, TEL. (022) 335365  ZURICH-KLOTEN, TEL. (051) 937387 
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KLM 





Some remarkable 
pioneering feats: 


wat ES KLM inaugurates the world’s oldest air 


service still maintained by the same company: 
Amsterdam-London. 


% KLM opens the first air traffic booking 


office in the world. 


a KLM is the first to make use of air- 
cooled engines and all-metal propellers, also since 


1920 the first to introduce to the world the Fokker 
passenger planes which later on became the most 
widely used commercial aircraft in the world. 


1927 KLM makes the world’s first intercon- 
tinental charter flight: Amsterdam-Jakarta and 
-Khartoum. 


KLM opens the longest air route in the 
world of that time: Amsterdam-Jakarta. 


Roun KLM, as first airline outside the U.S., 


introduces the all-metal DC-2, wins the London- 
Melbourne Air Race handicap section. 













1936 KIM is the first European company to 
purchase the world’s most widely sold commercial 
aircraft: the DC-3. 


1943 KLM, as first non-U.S. carrier, orders 
the Lockheed Constellation. 


KLM, despite its war-shattered organiza- 
tion, is the first European airline company after 
the war to open a regular Trans-atlantic service 
to New York. 


1948 KLM is the first European company to 
put the Convair Liners into service. 


1950 KIM is the first European airline to be 
specially authorized by the U.S. Government to 
overhaul aircraft of U.S. airlines. 


et9s3 4 KLM is the world’s first airline to operate the 


turbo compounded Lockheed Super Constellations. 


y 
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Imprimerie de « La Tribune de Genéve », Geneva 
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A JOURNEY ABOARD AIR FRANCE’S DE LUXE AIRCRAFT 


isan incomparable pleasure 


OU, as an expert, an aviation specialist, can judge better than all others the scope of the efforts . 
which Air France has made during the past year to improve the comfort of its passengers. 
But do you know that you can today cross the Atlantic in the intimacy of a real cabin, furnished 
with a single or double bed, with bedstead, mattress, sheets, blankets and pillows ? By day this 
comfortable bed-room is transformed into an elegant sitting room with deep comfortable arm-chairs. 


Passengers on these aircraft can make use of two small drawing rooms, decorated in fine woods, where 
they can relax or play bridge. 


At meal-times the atmosphere becomes that of a great Parisian restaurant. The exquisite menus, 
always accompanied by fine wines and vintage champagne, are celebrated throughout the world. 


The skill of its pilots, the composition of its fleet and the extent of its network are Air France’s best 
arguments. They have made its luxury aircraft France’s able ambassadors to all parts of the world. 


AIR FRANCE 


ALL TRAVEL AGENCIES AND AIR FRANCE OFFICES 


YVAL P. 802 

















TURBO OIL 35. 


ONLY OIL APPROVED FOR LUBRICATING 
VICKERS VISCOUNT TURBO-PROP ENGINES 


An exclusive Esso achievement... Esso Aviation 
Turbo Oil 35, a synthetic product, is the only 
gas turbine lubricating oil approved by Rolls- 
Royce, makers of the four “Dart” turbo-prop 
engines powering the Viscount ‘*700”’ Series. 

Only a synthetic lubricating oil can meet all 
the exacting requirements of these turbine 





INTERNATIONAL AVIATION PETROLEUM SERVICE 


engines; they cannot be met completely by a 
mineral oil, even of the highest quality. 

This is another Esso “‘first,” result of tech- 
nical research and foresight on the part of 
Esso aviation lubrication specialists working 
in close cooperation with British and U.S. 
aircraft engine designers and builders. 





Esso Aviation Turbo Oil 35 
used by the following Viscount operators: 


British European Airways @ Air France @ Aer Lingus @ Traris- 
Australia Airlines @ Trans-Canada Air Lines @ Capital Airlines 
British West Indian Airways @ Linea Aeropostal Venezolana 
Hunting Clan Air Transport Ltd. @ Canadian Department of 
Transport @ Butler Air Transport Ltd. @ Braathens S.A.F.E. 
Misrair S.A.E. @ Indian Air Force @ Iraqi Airways 














